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[0 0 4 2] MQjCDmU^W^tLTli, ZrC 
1 2 , Z r B r 2 , Z rMe 2 , Z r (OTsk Z r (0 
Msk Z r (OT f) 2 , T i C 1 2. T i B r 2 , T i 
Me 2 , Ti(0Ts) 2 , Ti(0Ms) 2 , T i (0 T 
f) 2 , H f C 1 2 s H f B r 2 , H f Me 2 , H f (OT 
s) 2 , Hf(0Msk Hf(0Tf)z &£*)W?>tt 
§ 0 cct?Tsttp-h;l/xyx;l/*-;l/S, Ms«^ 
yx^* ~ ^g, T f ti h U 7;^n ^ # 

[0 0 4 3] Cpi|cDB#IS^, ^^©BH 

s^swcia^ l t h^jfm l * * n y{t^j t l 

[0 0 4 4] 
[ft 1 1 ] 



[0045] ±hE-im (i) sfc« (2) r-sfc^n 

§, *%BjMS^n^y{f;^fcLTH:, WT©<fc 

a ha« l < mestizo -m, ( 1 ) 

7\ R\ r\ R u AW;k R 3 ^tert-7"^;k 
R\ r\ r\ R\ r\ r\ r'° , R 12 AW, R 
\ R u ^tert-7>;K YAW, 

Q AW, j^2T*feS^^a-fe y{bim 

[0 0 4 6] HRS ( 1 ) R 13 , R 14 AW;k R 40 

'ftn-^'M-^tt'v^'k r\ r\ r\ r\ 

R\ r\ r\ R n , R 12 AW, R\ R 10 tftert- 
7>;k MA^y>3-7A, YAW, Q« j 
2^fe§^^n-fey{b^o HRS CD 7\ R 3 , R 
14 ft*?)}/, R 3 ^tert-797k R\ r\ r\ r\ 

r 8 , r\ r 12 aw, r 6 tR T ftK^im^Lrn* 

ffMLfc-(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )-, R 10 t 
R u A^5WC|g£LTTOFMLfc-(C(CH 3 ) 2 CH 2 
CH 2 C(CH 3 ) 2 K M^;l/3-^A, YAW, Q 

AW, j A^fe§^n-fey{fc^ii 0 50 



[0 0 4 7] HRS ( 1 ) tf, R 13 , R 14 AW;k R 

3 ^hU^^;l/^U;K R 1 , R 2 , r\ r\ r\ 
r\ r 12 mm, r 6 tR 7 ftm^'^LrmmM 

Lfc-(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 K R M tR u 
^Sl^(c|g^LTII^ffMLfc-(C(CH3) 2 CH 2 CH 2 
C(CH 3 ) 2 K Mtf^/l/n-?^ YAW, QA 5 ^ 

[0 0 4 8] -IS ( 1 ) 7\ R 13 , R 14 AW;k R 

3 m,\-y*?)V7°u\£)W r\ r\ r\ r 5 , r\ 

r\ r\ r" , R 1Z AW, R 7 , R 10 A^tert-7f- 
;k MA^7>3^7A, YAW, QAW, jA^2^ 
fc§^n-fey{fc^ 0 HRS (D R 13 , R 14 
*?jW R 3 An-x^;kl-^;k7°nk°;k R 1 , R 2 , 
R 4 , R 5 , R 6 , R 8 , R 9 , R u , R 12 AW, R ? , R 
10 A^tert-797k MA^/knxyA, YAW, QA 5 * 
t&Jt, j ft2V&%>*$tt-b y\t^m 0 

[0 0 4 9] ( 1 ) T\ R 13 , R 14 AW;k R 

3 An, 1, 3- h'J^>k7^;k R 1 , R 2 , R 4 , R 5 , 



(11) 
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R\ r\ r\ R u , R 12 AW, R\ R 10 tftert- 
7'97k MA^n-yA, YAW, Qtfifiig, j 
Z?tb%**u%.yft£M 0 -MS (1) ?\ R 13 , R 
14 AW;k R 3 An,l->W^7^;k r\ r\ 
R\ R\ r\ r\ r\ R u , R 12 AW, R\ R 
10 ^tert-7>;K MA^v7V:3-7A, YAW, 

mm, j 2 $> % * z n -t y {t^o 
[0050] -MS ( i ) r% R 13 , R 14 AW;k R 

3 ^tert-7>;K R\ R\ R\ R\ R\ R\ 

r\ R 10 , R 12 AW, R\ R U tftert-7?7k M 10 

t^j^^h, yaw, qaw, jA^&s^ 

?n^yo 0 -MS (0 r\ R 3 , R 13 , R 14 ^ 
7x-/k R 1 , r\ r\ r\ R\ R\ R 12 M< 

m, r 6 tR 7 ^m^m^Lrmmmitz-(c(c 

H 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 K R 10 tR U tfSV^Hg 
£LTTOB$Lfc-(C(CH 3 ) 2 CH 2 CH 2 C(C 
H 3 ) 2 )-, MA^/kn-^A, YAW, Qtfifijg, j 
A^feS^n-feyft^Jo 
[0 0 5 1] -MS ( 1 ) tf, R 3 ^ h U ;*^;ky U 
;k R\ R 14 A^7x-;k r\ r\ r\ r\ 20 
R\ R\ R 12 AW, R* tR 7 ftK^K^LZmft 
ffMLfc-(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )-, R'° t 
R n ^5WC$S£LT^£ffMLfc-(C(CH 3 ) 2 C H 2 
CH 2 C(CH 3 ) 2 )-, MA^;kn-7A, YAW, Q 

AW, j^2t?*s^^n-b y f b^^o 

[0 0 5 2] -MS ( 1 ) tf, R 13 AW;k R 14 tf? 
x-;k R 3 ^tert-7'^;K R\ r\ R\ r\ 
R 6 , R\ R\ R n , R 12 AW, R ? , R 10 AHert- 
7^;k MA^nx7A, YAW, QAW, jtf 
2^feS^n-fey{t^ 0 -MS (D tf, R 13 , R 30 
14 AW;k R 3 A^tert-7^;k r\ r\ r\ R 5 , 
R\ r\ R\ R n , R 12 AW, R\ R 10 ^tert- 

7>;k MA^y;kn-7A, yaw, qaw, )tf 
2^fe§^^n-fey{b^o 

[0 0 5 3] -MS (2) tf, R'AW;k R'tftert 
-7>;k r\ R 4 , r\ R\ R\ r\ r\ r'° , 
R u , R 12 AW, M^^;l/3-7A, YAW, Qtf 
mm, j^2, A^-CCHOs-tffeS^^n-feyfb^ 

-MS (2) 7\ R'AW;k R 3 ^tert-7'^ 
;k R\ R 4 , R\ R\ r\ r\ R u , R 12 AV|< 40 
H, R ? , R 10 ^tert-7^;K MA^Vkn-^A, Ytf 
ziM, QAW, jA^2, AftHCH 2 ) 5 a 

[0 0 5 4] -MS (2) T% R 3 ^h>J^;^>U 
;k R 1 , R\ R 4 , R\ R\ r\ R\ R m , R 12 
AW, R 6 , R u ^tert-7^;K MA^/knxyA, 
YAW, QAW, j^2, AjbHCH2) 5 --Z?feS^ 
^n*>O 0 -f§S (2) T% R'A^hU^^y 
U;K R 1 , R 2 , R\ R 5 , R 6 , R 8 , R 9 , R u , R 
12 AVJc^, R 7 , R 10 ^tert-7*^;K MA^y>3"7 50 



#f?f1 2 0 0 2 - 2 7 5 3 3 0 
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A, YA^Jt, Qtfigfg, jA^2, A*HCH!) S -T?fe 

[0 0 5 5] HRS (2) 7\ R'A^tert-T*^, 
R 1 , R 2 , R 4 , R 5 , R 6 , R 8 , R\ R u , R 12 m< 
m, R\ R 10 ^tert-^f-;k Mtf^l/n-^A, YA 5 ? 

•feyft^o -is (2) ?\ R 3 An,i-y^^7°n 

lf;k R 1 , R 2 , R 4 , R\ R 6 , R 8 , R 9 , r" , R 
12 tf*^ R 7 , R 10 ^tert-^;k M^;l/3->> 
A, YAW, Qftmm, jA^2, A^-(CH 2 ) 5 -T*fe 

§^^n-fey{b^o 

[0 0 5 6] (2) tf, R'A^tert-^K 

R 1 , R 2 , R 4 , R 5 , R 8 , R 9 , R 12 ffikM, R* tR T 
A^S^t,IS^LTIWMLfc-(C(CH 3 ) 2 CH 2 CH 2 
C(CH 3 ) 2 )-, R 10 tR u &E.^K&&L?m*ML 
fc-(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )-, M^^;l/3- 
7A, YAW, QA^Jt, jA^2, A^-(CH 2 )4-T* 

[0 0 5 7] HRS (1) tf, R 1 , R 13 , R 14 A^f- 

R 3 ^tert-^f-;k R 2 , R 4 , R 5 , R 6 , R 8 , 
R\ R" , R 12 AVJ<^, R 7 , R 10 A^tert-7*^;!/, M 
A^y;l/3"7A, YAW, QA«, j^2 7feS^ 
^n-fey{b^t)o -MS (0 T?, R 13 , R 14 A^f- 

R 3 ^tert-^f-;k R 1 , R 2 , R 4 , R\ r\ 
R\ R\ R" , R 12 ttfrm, R\ R 10 Ata-79 1 
MA^y;l/n-7A, YAW, QAW, jA^2^ 

[0 0 5 8] -MS (1) tf, R 1 , R 13 , R 14 A^f- 
;K R /Vm.mI frh, R\ R 4 , R 5 , R 6 , R 7 , 
R\ R\ R 10 , R n , R 12 m<M, MA^y;l/3"7 

A, yaw, Q#m j A^2-efes^^D-by{b^ 
f^)o -MS (1) tf, R 13 , R 14 A^^;K R 3 A^hU 
^^yj;K R 1 , R 2 , R 4 , R 5 , R 6 , R 8 , R 9 , 
R 11 , R 12 A%^, R 7 , R 10 A 5? tert-7>;K MA^y> 
YAW, QAW, j ^2^fe5^^n-b 

yftm^o 

[0 0 5 9] -MS ( 1 ) T?\ R 13 , R 14 *»7x-;K 
R'A^U^^yU/K R 1 , R 2 , R 4 , R 5 , R\ R 
\ R 9 , R n , R 12 AVJX^, R 7 , R 10 A 5? tert-79 1 ;K 
MA^y>3^7A, YAW, QAW, jA^2T'fe5 

[0060] cokv^m^mmtLxiz, s i o 

2 , A 1 2 0 3 , B 2 0 3 , MgO, Z r 0 2 , CaO, 
T i 0 2 , ZnO, Sn0 2 , BaO, ThO&£©ftt 
Wft, ^Uxf-yy, 7°nk°yy^7n7 7^S^ 
ft, l'J-l-7fX *U4-^^;M-^yrX x^y 
y-y y € y4±s^ft* Mfiaft^i ^ § 



21 

[0 0 6 1] *^"e«±IH^^n-fey^®©D]M®© 

«t 5 1 r ;i/ ^ a, t x. a tie® £ a 
( i ) m7i<^mut^m%vHmik7ktt^m 

itmi^v^k7mmE(Dmt7\<mmimmmi^ h io 

(2) 7y-t?y, h/i/xy, x77x-7;7 fF5t 
K n 7 7 7 ft H?)®#:77\ h U 777777 5 x 7 A 

(3) 7*7, ^y€y, h;Px^H*Wf7'J 
7;7^7^5x77ftH©Wl77^x77ft;£tl 
(7 777^X77-77 F\ y^T^XX't+y FftH 

©#«xxiwi:!»%sjis*-&sm 20 

[0 0 6 2] 7^57^y^II^tS^ffll^tl5 

t$t7;^x727b£^Lm Ifffltli, H;* 
971/7/1/ 5x7 A, HJx77775x77, hU7a 
^7^5 x 7 A, HJ777°nh°7775x7A, h 
Un- 77^7^5x77, HJ7V777775x7 
A, H;sec-777775x77, h U tert- 79)W 
;l/^x7A, HJ7y77775x77, HJ^777 
7;l^x7A, hU^^^;l/7;l/5-7A, HJ 777 
7;l/5x7A^© h 'J 7777775x77, h U 7^ 
n^y7l/7;l/5x7A, h U 7^n7^77775x 30 
7/71© h U 77-n7;Mp;l/7;l/5x7A, 77777 
/l/5x7A^nU h\ 7x77775x77^nU F, 
7x77775x777'n5 K, 77 7 77777 5 x 
7A^nU f7|©7'7777775x77^77F, 7 
xf-;l/7;l/$x72W K77 h\ 77 V 77777 5 
x7/W K77 f7§©7'7777775x77^7 F 
77 K, 7777775x77^ h77K, 7x777 
;l/5x7Axh+7K^©77;l/^;l/7;l/^x7A7;l/ 
37>F\ 7x7777 5 x7 h 7 x 7+7 h7g©77 
;7^775x777y-n77KftH^W?>n5o 40 
Cti5>©7 7, HJ 7777775x7 A, h'J77a 
7;l/+;l/7;l/5x7AftW£ L < , h U ^7777 5 x 
77^ , #«?$U\ ) 

[0 0 6 3] $fc, 7;l/57*tfy£flS§StSlf5fc:ffl^ 

£ft37777x;l/7^5x7A£ffl75 
§o 7^5 7+-9-y©MSSfc«»«tffl^5)tl5i§ 
S^LTfi, 7y-t?y, h;Vx7 777y, 777, 
-y^yr £ E(Dmmmt7m, *y$y, ^77- y, ^ 
777, ^77, Tiiy, K7*y, ^7-77*7, 50 



#f?f1 2 0 0 2 - 2 7 5 3 3 0 
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* 7 7 7* 7ft HCllM^lyjTt, 7 * n 7 y 7 7, 
7^n^77, 7^n7^77, ^777^n777 

ii, Hi»ft Hcj^Jc^i^W^tiSo 
[0 0 6 4] ^©1, x77x-7;k 7h7tKn7 

ftfc7rl775x77^77{[:^»i, 7H 
(D 7)1 5 x 7 A£W©£J§© t Hfc^jjgtffc^r L 7 
t7feJ:i\ 7^7ft7^7tt{k^fcL7ti, ;MX 
II 7*7tt{7^, Syylt^tskmilSyylt 

[0 0 6 5] ;WXH£LT&, BR 3 m Rti7 
yUM?, HJ 7;7i-n^77SftH©BH 

g£^LT^Tfe^7xx;l/g$fc&7y|?M?*£fe 
So ) ^^tlSft^W^n, rct*.l£hA/7A< 
tnlny, h'J7x-7fnx hUX (4-7;l/*n 
7xx;l/) $D7 hUX (3,5-77^^n7xx;W 
$D7 hUX (4-77^D^777xx;W $D7 
hUX (7y777tD7xx;7) $D7 hUX (p- 
hU;W $D7 hUX (o-hU;W hUX 
(3 , 5- 77 971/ 7 x x n 7 ft Jf 5) ti S o 
[0 0 6 6] 7t7tt{b^^L7«, hU7;^^H 
^77^x7A^, N,N-77;l/^7xUx7A^ 7 
7;^^7 77x7A±g s h'J7U-^*X7*x7A 

^77tx7AiSkLT«s tctmV')^9)Wy 
7x777 h 7 (7xx;W 7717 hU7°nt°^77 
7x777 h7 (7xx;l/) 77^ HJ (n-777) 
777x777 h7 (7xx;l/) 77^ft^^W5>tl 
§ 0 77777777x77Jg^LT«, fch7^7 

(l-7ak°7) 777x777 h7 (77777^n7 
x x7) 77^n^\777777x777h7 

(7xx7) 77^ftk^W5»ti§ 0 7 5»t7^7tt 
{b^tlhL7, hU7xx;L,*77x777h77X 

(77777^n7xx7) ,77- K NJ-77777 
xUx777h7+X (77777^n7xx7) ,77 
-h, 7xn-bx777h7 (77777^n7xx 

[0 0 6 7] >777{k^kLT^ 7*^777 (1 
4) , HX [h'J (n-777) 777x77] 777'7 
HX ChU (n-777) 777x77] 7*77 
-h, HX [h'J (n-777) 777x77] 7X (K 
fAMK^HKfMWH --^/HS (HI) 
ft if©^M77 77x77©J§ft HAWSnSo *7 
777{k^^LT«, 7*7777777 (14), 
1,3-^*7777777 (13), HX [h'J (n-77 
;W 777x77] HX (777*/n7K77K7-* 
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;V;^yf*3Rl^h) ~v>n\/W& (IV) 
[0068] ±iH©J:9*^*y{^*ytt{k^t)«, 

fflV^dfcfe-etSo $fc, MK^ffMT § t H L T 
yWt&a i: £&T© «fc 3 ;i> 5 - 7 A<k£ 

tl£ffl^Tt>«fcl\, 10 

[0069] Mwr^^hit^mhhxn, ttft 

(R 1 ) in A 1 (0 (R 2 ) ) nHpXq (iW, R'fcitf 

ifctf 1ft 1 ~ 1 5 , $? S L < « 1 ~ 4 ©MMbtklggfc* 
U X&nnyyM^^U mli0<m^3, nliO 
<n<3, p«0^p<3, q li 0 ^ q < 3 fcSSfctS 
T?&oT, Lfrfe, m+n + p + q = 3T?&3„ ) 20 
*%WT?fflV^nS*U^nifU> (A) tt, ±KLfc 
^n-fey^®©#£T^ Tnifl/yfc 

>m^9\syts&T}/*fdtmw^m4~2 o©« * 



(13) #^2002-275330 
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[0 0 7 0] #Wu\t\sy (A) ©S^IfMfi, ffi 
ft, ^J-5 0~2 0 0°C, &?£L<&$]5 0~1 0 0°C 
SJt^\ £/o!ft, ftj±~l 0 0 kg/ cm 2 , £?$L 
<ti^]2~5 0 kg/cm 2 ©J±7JTOT%*tl§o 7° 
Dh°yy©S^i, >ll?S©Mti© 

TWu Mw/MntfmaBLfclBBftfci&SJ:^ 2©£ 
[0 0 7 1 ] (B) 

*mn~cm^mmm cb) htm v;n£h- 
tiuy^xx-f;^!:^ C4 ~c 
l 2 ©ll«y'^#yltfc it; *o&Jg&& if£W 
scfc^tftSo eftSos-STftt, tiuyflxxr 

tts ^t/^t-IM (l) (2) 

[0 0 7 2] 
[ftl 2] 



\p_o — w 



(D 



[0 0 7 3] 



* * [fbi 3] 



P-O- — Al(OH) m . 



•(2) 



[0 0 7 4] MIE©S OK (2) R J^fg 

jg/K i ~ i o © 2 ffij^fbicfgg-efc D , r 2 cfetfR 3 
(i, ;j<jg$fdiMi?lu~i o©Mb*^gt?feo 

R 2 ^R 3 «^C^feoTfeS§:oT^TfecJ:<, M 
H\ l~3ffi©^JSJg/^feD, n&l~3©l$0?fe 

[0075] -im ( i ) ■egfcsnswau yitxx 

f;^f^i©Hftfl £ LTfi, t V U 7 A-2 , 2' 
lyy-HX (4,6-^-t-^;l/7x— ;W 7*X7x- 
k th'J7A-2,2'-x^'Jry-l£X I.., >" i •/•/- 



;l/7x-;W 7*X7x-k iJ^7A-2,2'-^yy 

-l£X (4,6-y-t-7^7xx;W 7*X7x-k U 
f-7 A-2 , 2' -xf- U fy- tf X (4 , 6-/t-7"f;l/7x - 
;W 7*X7x-k th'J7A-2,2'-x9 1 UTy-l£ 
X (4-i-7°nlf;l/-6-t-79 1 ;l/7xx;l/) 7*X7x- 
k y^7A-2,2'-^yy-Hx (4-^/l/-6-t-7f- 
;l/7x— ;W 7*X7x-k U9 1 7A-2,2'-^9 1 yy 
-HX (4-X57l^6-t-797l/7xX/l/) 7*X7x- 

thU7A-2,2'-7^'Jry-H , X (4,6-^-^^/1/ 
7xx;W 7*X7x-h, t h U 7A-2,2' -^'Jf 
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y-tfx (4,6-^-t-^;l/7x-;l/) 7*X7x^K 
t h U 2' -t-^^/l^yy-lf X (4,6-^-^ 

f-;l/7x-;W 7*X7x^K thU7A-2,2'-t-^ 
7^7^7y-Hx (4,6-^-t-^;l/7x-;l/) 7* 

X7x-K -toA/i/v k-\Z7>- (2,2'-^yy-ifx 

(4,6-^-t-^;l/7x-;W 7*X7x-h) , ^7" 

*77A-ifx [2,2'-^^py-ifx («-ft-w 

7x-;W 7*X7x-M , /S'J7A-tfX [2,2'- 

^yy-ifx (4,6-7-t-7*7^7xx;i/) 7tX7x 
-M , thy 7^-2,2' -^uy-tfx (4-^^;l/-6- 
t-797V7xx/l/) 7*X7x-K thU7A-2,2'- 
;^yy-tfX (4-xf;H-t7'f;V7x-;W 7*x 
7x-K thU7A-2,2'-x^Ury-lfX (4-m-7 
^-6-1-7*^7 x-;W 7*X7x-K thU7 
A-2,2'-^py-tfx (4,6-7-7^;b7xx;7) 7* 

X7x-K 7^0 7^-2, 2' -7^77-lfX (4,6-7- 
xf-;l/7x-;W 7*X7x-k #U7A-2,2'-xf- 
Ury-ifx (4,6-^-t-^;l/7x-;l/) 7*X7x-* 



4) #^2002-275330 
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* k #;k77A-tfX [2,2'-Xf'Jf7-H'X (4,6-7- 
t-7f-^7xx;k 7tX7x-H , Hf^Wk- 
HX [2,2'-xf'JfXHX (4,6-y-t7'^7x- 
;W 7tX7x-H , /7J7A-HX [2,2'-if'Jf 
y-tfx (4,6-^-t-^f-;l/7x-;l/) 7*X7x-M 
% 771/5x72.- hUX [2,2'-^Uy-tfX (4,6^7 
-t-Xf;V7x;W 7*X7x-M, 771/5x72.- h 
UX [2,2'-xf'Jf7-H'X (4,6-y-t7'^7x- 

;W 7*x7x-h, fe«tr;2:n?)0 2S^±o^ 

10 fc^WSCM^ISo 

[0 0 7 6] HRS (2) ^fr£ft§tFn^777l/ 

5-7A7*x7x-h & pimt 8i u y it 

lXf^l^i"£?feo 17 #k R 2 $3 «fc tf R 3 &£t- 

wi/gtfa&s, hrs (3) vm^n^it^mm 

[0 0 7 7] 

Wbi 4] 



t-Bu 



t-Bu- 



t-Bu-O-0 
M-Bu 



0 
II 

P-CH— AKOH),,. 



(3-m) 



•{3) 



[0 0 7 8] it (3) KIS^X, R fi, ^JtHC?$U 
~ 1 0 © 2 tmit7mMX& <9 , mtt 1 S fdi 2 tf s 

5 0 stiffs tv^iiuy^xxr^fk^fi, nts* 



t-Bu 



*s (4) -e^^nsfk^-efeSo 

[0 0 7 9] 

[fbi 5] 



t-Bu- 



t-Bu 

[0 0 8 0] it (4) fCfc^T, R'fi, 7^yyS£ 

5x72*-tfX [2,2-^ky-tfX (4,6 7 I 7/- 
;W 7*X7x-H , Sfclil: Kn^77;^x7A 
-ifx [2,2-x^'Jry-HX (4,6-7-t-777W 7* 
X7x-H X&% 0 tulHX^Hh-^k^hLT 
fi, MftWJc^ l,3,2,4-7^y7'Jryv^H>- 
;k l , y 7 u r y-2 , 4- p - 7 9^ y 7 u r y v ;l/ 
If h -;k l , 3-^ y 7 U r y-2 , 4- p -xgyi/^y 7 U r 
y y ;l/ tf h -;k l , 3- p - * 9^ y 7 U r y-2 , 4-^ y 
7'Jryy/kf h-;k l,3-p-x^;l/^y7Ury-2, 
4-^ y 7 u r y y e h - ;k i , 3- p - * =f-)V* y 7 u 
r y-2 , 4- p -x?-;M y 7 U fyy;P if h -;k 1,3 p 

'-2 , 4- p - 7 y 7 u r y y 



(4) 



J2 

tf h-;k 1,3,2,4-7 (p-7^;^y7'Jry) 7/1/ 
tf h-;k 1,3,2,4-7 ( P xf;My7Jf7) 
tf h-;k 1,3,2,4-7 (p-n-7°nk7^y7'Jry) 
i y;l/lfh-;K 1,3,2,4-7 (p- i -7ntf/l/^y7'Jr 
y) y/l/tf h-;K 1,3,2,4-7 (p-n-7>;^y7U 
fy) y;Hfh-;K 1,3,2,4-7 (p-s-7>;^y7 
>jfy) y;i/if h-;K 1,3,2,4-7 (p-t-7>;^y 
7Ury) y;l/lfh-;K 1,3,2,4-7 (p-7h+7^ 
y7Ux» y;H£h-;K 1,3,2,4-7 (p-xh^7 
^y7Ur7) y;Hfh-;K l,3-^y7'Jr7-2,4- 

y 7 u 7 s y-2 , 4-^ y 7 u fy y ;Hf h - ;k 1 , 3- p - 7 
n y 7 U r 7-2 , 4- p - 7 y 7 U r 7 7 ^ if h 
1 — ;k l,3-p-7n;l/^y7'J'ry-2,4-p-xf-;l/^y 
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V u r y v A/ if V -;K i , 3~ p - * y V u fy-2, 
4- p - ^ a y V s u fyv ;V if h -;k l , 3- p -x^;i/ 
^ y y V r y-2 , 4- p - £ n y y U r y V ;V if 1 — ;l> 
t>L<tti,3,2,4-^ (p-^nMyyjfy) v;Hf 

h-;l>&2£0J*t3CfctfT*#3 o #ky 1,3,2,4-^ 
^yyj-ryy/Hf ;k 1,3,2,4— y (p-^f-;M 
y y u fy) v/Hf I — p-* n;i/^yy 
'jfy^.fp-^fMyy u r y v ^ if h -/ww $ 

[0081] ^mn^im^m c 4 ~ c 1 2 10 

7i/\fym, x^uyll -fe 

/^yyfl fcJctfCti^CL u Na, Mg, Ca, B 
a, A lffi&HfcW&Cfctf'TftSo o Sfc, 

vmmm cb) tLxmmm^mm^mym^^ 
t«^*;i/^yn*5cfe^<in?)07t^Jiffi#^ 1 , 1 

6 p-^77°ntf;l/£mm o-H3»7>;l/SM 

ft, p-l3»^ISI, t/7x-;l/m 5> 20 

tfCtl5)OL K Na, Mg, Ca, B a, A lS4t* 

[0082] jjjjTWkyitlMii 
#28i£?Ev^ns * u 7°d if y y^iffi»«, * u 
7nifyy (A) fe«fctfi&M (B) 1 ooSS%fc*f 

Lt\ 5IM (B) liO. 0 5-0. 5S1%, £?$L 
<ti0. 2-0. 3SS%Offl^tffflV^nSo JiSESI 

(b) ^±E#j^tffflv^nsfc, t#en§^U7°nk° 
^liiMi* 5 ti, «lt*5 <fc tf attains # u 30 
7°n t 0 yy^#7'n-)tff^^IMSt-§ c 

[0083] ^mmmv^mf^jy'u^iyymmm 

Jt^©^^h7n-y-h (M F R ; ASTM D 1238, 230 
°C, #S2.16kg) 0. 5~5 Og/1 0#©iBfflrt 
JcfeSC^f^LX, £D£?$L<fi2 0-4 0 g/ 

ti§ # u 7°n k° y ysnffiMc a, *%b£cd g WfcS 
fcfcfciiiBBrtfcfc^T, ^gtjSCTBi^m if 

ffBtBMJ, x>j7m /y^n^y 40 
m K)«^J, ~m m iPk 7 

7 ?x, ^±I^M©?iMiJ^E^TS C fc^T'f So 
[0 0 8 4] ffffELfc^U 7n If yy (A) , Jt&SI 

(b) , feitf^tjscTiciiMiM^yyx;!/ 
vs^yy^- ^y77-7'yy^-, u 
*'y7'y y?-& He^TiF^Lfet iMWtm 
£Hii#tm ^y^u-5^-9— ftH^ffli^ 

jw§-£5mig££ttfci&i&g0# u 7°n tf y ymmm 
mimbtiZo so 
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[0 0 8 5] /jjUTnjf yyg§§ 
*%Kfc^S* U 7°n if y yg#g«, ±£©# u 7°n tf 
y yif)I»»^#7'n -fiS^ L Tt# 5, ti§ 7'n -Jt 

^ST-feSo mmimzx u 7°n if y yg#§©s^ 
7^fcy m ±IH^ u 7°n if y y»M^^ ?>ji 

[0 0 8 6] MftWtcfi, ^ U 7°n (f y yifflllM^^ 
MS* Ls ^Wtc d ©ifflglMa^I^Jt^TS <: ic 
£t)7°V7t-l±mmL, ^V^\ C©7°'J7*-i, 
feSy^niiLm C©7°'J7*-i. 
^«^fc^iJB^)t^#L, IM^t7°'J7* 

- A*«i^[fii{cji# lt, immim^ u 7°n t? y y 

[0 0 8 7] 7°U7*-A©^#{g$(i, Hl^» 
^IfiKflRlKl. 5-4. Oin.mmiCl. 5-4. 
[0 0 8 8] 

yzimn%#v 7°d if yy®&nzn%o Ltc&? 

Ts *^{c^5^U7 0 n if yyg#g«, ftfiS, 

7nifyy§§g(j;, mm., i&ummmmmn, i& 
u 7°d if yyg^t, iSSort^S^rs c 

[0 0 8 9] 

y c fcfc, nil ™?«cfe^sttt^ffi«^©^S 

t^oTff^ofco 

( 1 ) iJtt 

yyyx^ya y7n-jtff^HSSL, t#?»tifc^#g^ 

bMiJttfMM^^OftiL, ASTM D 7 9 0C 

WffiLfco 

(2) Wft) 

^yX(i, ASTM D 1 0 0 3©£j£fC?pi;T$J£L 

fCo 

(3) Biatt 

ASTM D 6 4 8 fC?p C Tjif^ttl^^fT* oT.t 

fCo 

[0 0 9 0] 

Kill] [^D-kyft^£DM] 
< y^ ^ y y (3- 1 er t- 7>;y - 5- ^ y ^ n 
^y^yxx;l/) (3,6-y-tert-7>;y7;y^y^;y) 
y;l/3-7^y^nyy F£>-^Jt> 

(i) 4,4' -y-t-7>;yy > 7x^;y^^y©^jt 
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3 0 0ml§fi©rp77X3%+^{C^li#IU A 

1 C 1 3 3 8 . 4 g (289mmol) £Atl> C H 3 N 

0 2 8 Om 1 %jM%.XfflRU <:n%j8S(i) 

fco ?iTn- h hMMffifi^ff 5 0 0ml §fi<7) 

^>25. 6g (15 2mmol) fc2 f 6-^-t-7f7W 
4-^^7x7-^4 3. 8 g (1 9 9mmo 1) £A 
tU C Ha NOz 8 Om 1 £jjn*TT§^Lfco K#Lfttf 
SWeft^JLfco ( 1 ) ©}8S% 3 5^HtTSTL 
fctl, &S$£ 1 2 IC? 1 Bf Lfc 0 aS$£2k# 10 

500ml tfifca^ ^t>8 oomi xRfc&im 

thU7/v'Jq§$6 0 0ml *£»U ^V^TMg SO 

4^aiL/c 0 M g so4^5S0Lm jsgsfcx^i/ 

- h LT#5nfc*l';l/£- 7 8 "Cfc^LTSft^f/T 
as?*, W^iKMU x^/-;b3 0 Om 1 t? 
mWLtco WRTX'&MLX, 4,4'-^t-^y7x 
x;M#y£#fc 0 WK»il 8. 9gT?&ofc 0 

( 2 ) 2 , 2' -V s 3 - K-4 , 4' -y-XTftf-hVy x - 71/ ^ # 

yo-nfiSc 20 

«»^fi^fc2 0 0mm»©77X3t, 4,4' 
-^-t-7>7l/>'7xX7l/^y 1. 9 5 (6. 9 6mm 
0 1 ) tW I 04 0. 7 8 g (3. 4 8mmo 1) , I 2 
1. 5 5 g (6. 12mmol), concHz S 0* 0. 4 
8m 1 fcAftfc CtUcffUl 7. 5mk*3. 7 5 
m 1 £/jn^L j£$L&tf£> 9 0t^nf&L5H#P^SS£ 
•&fco 5 0ml ffitffi^ (C H 5 ) 2 0 

^ISffiN a H S Oi7jc}8S 10 0ml Tfffi&U Ifi^T 
Na 2 C0 3 *»U ffimiNaz COa^^giJL/co £ 30 
5>££HB£7jc8 0 0ml mm Mgz S Ch^fjn^ 

r$a#Lfc 0 Mgz so^5g'jLm mmmikLx 

? 7 ^ - k x <o mm u 2 , 2' -y 3- k-4 , 4' y 1 •/•/- 
7yy'7xx;M^y^#fc 0 ^oiKifia. 2 1 gx& 

(3) 3,6-y-t-7^7y77^yy©^fiSc 

5 0ml§I^P77X3(:, 2,2' -^3- K-4, 4'- 
^-t-^f-;l/^7x-;l/^ ^ y 3 . 2 1 g (6. 03m 
mo IK Wj12. 8 9 g (4 7. Ommo 1 ) £A 40 
K 2 3 0TCCWU MJ$L&tf 5 5B?IS®S2-& 

/to rasM^7^Ky«tiu w&^£U * 

UX L fee y^ / -7l/-eSIS H B H L T Bfe@{*©3 , 6-Kt- 
7^7;^^y^#fco WKftii. 0 8gT*feo 

fee 

( 4 ) i-tert-7^7V-3- ^^^n^y^i/'xy©^ 

BSc 50 
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mmmmUTX, SJt 2 . 0mol/l ©tert-7^ 
^^yyA^D^i" hV^xf/Vx-f/VMI (4 5 
0ml, 0. 90mol) fcffifak^xf-;l/x— r;l/ ( 3 
5 0ml) %ft]itfc}8«{C, ^TWCW^^ 
3-^;^>7n^yr/y (4 3. 7g, 0. 4 5mm 

0 1 ) Ofifek^xf-jl/X-rTl' (1 5 0ml) WM% : M 
TU S?>fc:M&TM 5 0#Pat#Lfco SSiM^JMl: 
7y^x7A(80. Og, 1. 50mol)©7j<(3 
5 0ml) }g$£ % TK^T^Ot^ffi^^^^MTL 
/Co C©j§Sfc* (2 5 0 0ml) %b\}%.imLrcfe, 
J^mmZ^mWmZftMLXykX'ffifrLfco CCD 

Gwmt. mTxovzutttfib 1 o %mumm 

(8 2ml) ^iiP^m ^ST*6TO«^Lfco £© 

s£«©tii^7>itL, 7k mmmmi-v^^h 

y?2, mm\) xm^Lfu mmmmi, rnrnp 
zmzmLxmrntzo emmmmm (4 

5~4 7°C/1 OmmHg) tSCht^D 1 4. 6g 
©fMfi©«ft (l-tert-7^;K3-^^y7n^y^ 

[0 0 9 1] 'H-NMR (2 7 0MHz, CDC1 
s ff, T M S JPP) 

(56.31+6.13 + 5.94 + 5.87 (s + s + t + 
d, 2H) s 3.0 4 + 2.9 5 (s + s, 2H), 2. 

1 7 + 2.0 9 (s + s s 3H) , 1.2 7 (cL 9 H) 

( 5 ) 3-tert-7^7l/-5 ,6,6- KU;* t^77uA > O^fiSt 
l^j|H^T'ei-tert-77 < -7l/-3-^7 < -7l/>'^n^y^^ 
xy (1 3. 0g, 9 5. 6mmo 1) £>J8feM#/- 
71/ ( 1 3 0m 1 ) ^T^O^f^&^fJ 
7j<7-fehy (5 5. 2 g, 9 5 0. 4mmo 1) ^?iT 
U <£Z>KVuV*?y (6 8. Og, 9 5 6. lmmo 

1) aTlfct, ^MTMB^^Lfco KJSl^y 
X^7l/X-r7l/ (4 0 0ml) -e^HRLfcft, 7jC4 0 0 

mMtrntco m&mz-smmzftmu o. 

5 NOll7j(MI (150mlX4),7K (200ml 
x 3) , ISffi^7j< (15 0ml) XimLm, 

wkuf^s^k mm) xm^Lko mmimm 
u mmfrt>im*%£Lxmfa*mc 0 mimi 

mm (7 0-8 0°C/0. lmraHg) tSC^CJ: 
0 1 0. 5 gCftfiCSf* (3-tert-7^7l/-5,6,6-KU 

^ ^77^ y) mtco zvftmmTKKt, 

[0 0 9 2] 'H-NMR (2 7 0MHz, CDC1 
3^, TMSgJp) 

(56.23 (s, 1H), 6.05 (d, 1 H) , 2.2 
3 (s, 3H) , 2.17 (d, 6H) , 1.17 (s, 
9H) 

(6) 2- (3-tert-79 1 7l/-5-^9 1 7l/y> 7 n^y^>>XX 
)V) -2- (3,6-y ; -tert-79 1 7^77^^yx;^) 7°n;^y 

3,6-Ktert-79 1 7l/77l/^yy (0. 9 g, 3. 4mm 
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o 1) ©THF (30ml) i§Sd ^Tfn-^ 
m9*Jh<J)^^yWH (2. lmK 3. 4mmo 

i ) £si§»HMTOiT u ? 5> tc^M-e e mm 

;V-5,6,6-h'J^f;V7;My (0. 6g, 3. 5mm 
o 1 ) CD T H F (15ml) MS^g^llfflMT^liT 
U MST* 1 2Hf«$LfdifC7jc3 0ml ^P^fc 0 

77-;W)dSISHLTl. 2g©^Hfe©@ft (2- 
(3-tert-7d;y5-77-;yy7n^y7yxx;y) -2- 
(3,6-^-tert-^;l/7;l/*U-;W 7°n/Ny) 

fee ^©^fffflSJMTlc^fo 
[0 0 9 3] 'H-NMR (270MHz, CDC 1 

3 ff, TMSS'¥) 

57.72 (d, 2HK 7.18-7.05 (nu 4 
H) , 6.18-5.9 9 (s + s, 1 H) , 4.3 2- 
4.18 (s + s, 1 H) , 3.0 0-2.9 0 (s + 

2H), 2.13-1.98 (t + s, 3H), 1. 20 
3 8 (s, 18H), 1.19 (s, 9H), 1.10 
(cL 6H) 

(7) VWbt + l/y (3-tert-7W-5-7f-;b^>7 
D^y#yxx;l/) (3,6-^-tert-^;l/7;l/*U- 

)m~TX\ 2- (3-tert-7^;l/-5-/^;l/y7n^y#y 
x-;l/) -2- (3,6-^-tert-^;l/7;l/*U-;l/) 7°p 
(1. 3g, 2. 8mmol) © vxf-;l/x-r;l/ 
(40ml) }8«fc: n -7^71/ U 7d ACv^^ISS 
(3. 6m K 5. 8mmol) £ll§j?H^TOiT 30 
U S5£gMTM 6HfW$Lfco SSM^tlftdM 

- 7 8 °CXWu n^^yi50ml ZtoiLXfflfflm 

LThytUyJF (THF) 2|g{* (1. 0g, 2. 
7mmo 1) (Di/tuu^fxy (10ml) W&tfiKta 

>u -7 8°c?*6mm&u ^ux—mnwbtco 
@{*^t#fc 0 ?5>d ccomi^hji^yxmm, -fe7 

7HISU S»*d7§i^«I±T^£Lm yx 40 
^x-t^^5»SIpHL0. 1 8 g(Dtl;y*J&(D® 
{* d/d^/dyy (3-tert-7^-5-^^;Uy7D 
^yTdxxyl/) (3,6-^-tert-7f-;l/7;l/^l^x;l/) 

[0 0 9 4] 'H-NMR (2 7 0MHz, CDC1 

3^ TMSS¥) 

57.98 (dcL 2H) , 7.90 (cL 1 H) , 7. 
69 (d, 1H) , 7.3 2- 7.2 5 (rru 2 HK 
6.01 (d, 1H) , 5.66 (d, 1 H) , 2.5 4 50 
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(s, 3HK 2.3 6 (s, 3HK 2.2 8 (s, 1 
H) % 1.4 3 (cU 1 8H) , 1.0 8 (s, 9 H) 

<y'77-;yy u yytfx (27f;M-7i^;Hyf 

x;l/) y>3x7A^7n^-i' F^D o-sJt>Organometal 1 
ics, 13,954 (1994) KWMWj&Kft-DX, 

yyyytfx (2-^f;H-7i^;Wyf-W >d 
3x7Ay'7n7^K^JtLfc 0 
[y U ftfijf 7d;77;^ 7 +-9- y ©IMS] 5£#£gf£ 
H&Lfc5 0 0 m lWDSS^d yj*2 0g Ofi 
ffit? (#) ffio p n£ H - 1 2 K 1 5 0 

4B?H$eH!L;fcfe0) , fe±tfh;l/X^2 0 0ml*tt 
;A^ S ffi#L&^ 7^/1/7/1/57+^6 0ml (7 
/l/^v-/l4±ii l 0fifi%h/7xyi§?i) £SJ§»H 
MT^fiTLfco &^T\ CO^-^tf^l 1 OtTMBf 

•lis ±S*j8S%T*yr— >a ytcfcoTffiOlifev^ 
fee @IM^dd/7xy^3@, ^-9-y^3 

Hffiit U y U #ffif#7 ^/l/7/l/ 5 7 3d y %%tc a 
[7Dh°yy -x^yy7y^Ai±S^{* (A) 

J|] ^K^SSiLfc 1 0 0 0ml glO-OP77 

X3|t, yy#ffi^7^/l/7/l/57+9-y£7/l/5x 
7 AS^Ctf 2 0 mm o 1 Ad ^77 y 5 0 0 m 1 tdg 

?S£#fc 0 ^v^\ foiwc yd^/id^yy 
(3-tert-7^/l/-5d^/l/y7n^y#yxx/i/) (3, 
6-ydertdd/l/7/ld yx;7) y;l/3x<7 i^y 7 n y 
•YK5 4mg(0. 0 8 8mmo 1 ) ^h^^WMt 
LZmm, %^X\ hU^77^7^5x-7A 
(8 0mmo 1) 3 0M#LT«IHii: 

Lfco 

[0 0 9 5] ^ / 73Hcg^^Lfc^|«2 0 0 U 7 
®^-h7y-7(c, ±!B©SMl«^iJPL, 5 0 
k g<z>a{b7o t°yy, 1 5 0 N U 7 hyl/Ox^yy, 

fecfctf 3 0NU7 h^©7_K^^{±jA^ 3. 0-3. 5 
M P a (DfftjT, 6 0 6 0 7J v S^ff fc 0 
$l7tf, 777-;^n^TS^#ih$^ *SJS© 
7n <£ y y ^; ^ y L X 7n tf y y • x^ 1 y y 7 y 77, 

4±s^ft (a) mtco cnm^T8o°cx6mm^ 

mitco ^Mk^uMvy • x^yyyy77,4±S^ 

W (A) OiR»i2 3 kgTf&ofco 
[0 0 9 6] ±IH©J:^tLTt#5»tifc7nk 0 yy -x 

^yyyy7A4±s^{* (a) dm) *n 4 

9°C^feD, MFR (ASTM D 1238, 230°C, 2.16kg# 
S) ^3 0g/l 07J v ^feD, SS¥±^?H (Mw) 
^1 4 7, OOO^feD, tf^?! (Mn) #7 
1, 0 0 Mw/MnAd. l^feD, x^y 

y^tfi^i. 3t;i/%?fe^ n-r*ydi§Jt^H 

^0. 3ll%7$ofe. Sfc, C(D4±S^{* (A) © 
SftMiJttti, mmmndd^ 9 5. 0%X&<0. 2,1- 
S A©i 0 . 0 2 %Xfo<9, 1 , ACtl^ 0 . 
0 9%X&^tco 
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[0097] $fc, ±f27°n if yy '3.9\syyy?k 

^S^{* (A) (DM^K&^X, #Jg0tt&S£l 5N 

yy^fctsfitfUi, ^<mar, it* dm) 

#1 4 9t, MF R (ASTM D 1238, 230°C, 2.16kg# 
g) #1 2g/l Mw/Mntf2. K if l/> 
3^1/%, n-T*y^"i§^H^0. 3 
11%, mmmm»9 5. 0%, 2,1-Jf ACfJ^ 
0 . 0 2%, l , 3-M kvm^ft 0 . o 9 % © 7°n k° y y 
•xfpy^y^g^ft (b) ^Sigbfco 
[0 0 9 8] tLX, c<D7u\£i/y-jL?i/y?ytt 10 
(A) ^7n t°yy -xfi/y^y^M 

(B) fc£}g£LT, Mw/Mn#2. 9«7°Dk 0 

yy •x^yy^y^T^g^e^ti (O mtu 
±EO «fc 9 tc L Tt# 5) ftfc 7°n tf y y • x^ y y 7 y ^ 

k#m&im$%s (o i oossass, ^yyx;^ 
lEZimmitLxt Fo+yr;b 

5x7A-t£X[2,2-^yy-t£X (4,6-y-t-7f;b7 
x-;W 7*X7x-h]0. lfilg^iitoU j» 

[o o 9 9] ^x\ mtitcnm*. rmmm 20 
( 4 0 mm 0 ) zm^rmmuM 200 °cxmmum 

U ZVWmiZW L & L T * U 7°n h° y yfcffllffltfto 
£KW h^tffco t#£ftfcfflj$$f©MF R (ASTM D 1 
238, 230°C, 2.16kgTO it, 3 0g/10»T'feo 

fee 

[ («) yuyr^rm, e f b 2 o o o] kx, ± 

fE# U 7°U tf y y WM^ffll\ §!5 0 0ml£0 
[0 10 0] HftTCi, £?mm®X>#V7°U\£ 30 

^iKi$iifig2 o ccfcjgifiu 7\c\mm 

lt, yyjt-hfcffl&htco ^x\ %-z®&m 
x\ z.ortv?*-hfe\ nximm 

^i7n-^ff^v\ ^o^e^fcjift^fiirffi^ 

|S]{C2. 4{g^#Lfco 

[0 10 1] #^1?, C(D7U7*-ArttC5 k g f / 
c m ©]&nJ±^v£ift#&A,T* 5 0 0ml glOtf 

ttmbfcfvy*- uz\ oiPisiLfA * 40 

J&Sttfctf Wl/g&Hu JWftMCfggkft < 
[0 10 2] #£ftfc#h;l/£&fc:ov^ ffltt, 

fee mlSH^ 1 „ 
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[0 10 3] 

[J£t£0!l 1 ] HOJ:^ 1 ?>m?%, mrtjfZi/*; 

mn^ymm -tvm®) m^x 

mm^nmm^u^\yy • ifyy^y^M^ 
ft (D) [ (tt) ^yFM'j^a j 20 

7RT] ©WiJ^TClD^feSo 

[0104] 7n t°yy -ifyy^y^M^ft 

(D) B\ IfijS (Tm) tfl 5 4°C^feD, MF R (2 
3 0°C) *<3 0g/l 0#"T?&!K Mw/Mn#4. 5 
■^feDs n-r*yRl}§^1^2. mw%xh-Dk 0 

n°yy -x^yy^y^A4±s^ft (d) m^x, m 
mm 1 ^It LT# U T'n if y y»lfiS«S^L 

fco 

[^#7n-jt^#§©M 1 Kts^X, HfiS 
$J i T?#fc# U 7°d k° y yiflf £ifiS»ft;b D tc , c © 

i mmLtzXv "/uvuymmmmwz 

to 

[0 10 5] 

Dt«fl»j2] *$u*ytLx, y^^yyuyyex 
(2-^f-;i/-4- 7i-;Wyf-/l') *JA>u=.*}kW 
n 7 ^K^7 Omgffly/ci-^^s !»l©7°ni£y 
y-xfl/^V^l^ (A) ois^ita 

x. fuvuv • x^yy^y^A^s^ft (e) £t# 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the polypropylene container obtained by stretch 

blow molding. 

[0002] 

[Background of the lnvention]The container made from polypropylene is lightweight and 
chemical resistance is excellent. 

And since transparency is excellent, it is widely used as containers, such as foodstuffs, 
toiletries, a detergent, and medical application. 

Fuse polypropylene resin in the manufacturing method of the container of polypropylene, and 
direct extrusion of the parison is carried out to it, A direct blow molding method which presses 
fit and carries out the allocated type of the pressurized fluid, such as air, to the parison of a 
molten state within a metallic mold, for example, Once fabricating preforming from 
polypropylene resin, the Lord of what is called an injection-blow-molding method who extends 
to a lengthwise direction in the state where reheated this preforming and it softened, ranks 
second, presses pressurized fluid fit in preforming by which vertical extension was carried out, 
and manufactures a biaxial-stretching blow container has two kinds of methods. 
[0003]lt cannot be said that polypropylene has the performance suitable for the direct blow 
molding method as resin for blow molding since the melt tension is low. In stretch blow 
molding, since it is easy to crystallize polypropylene, it cannot be said that it has desirable 
fitness that it is hard to extend preforming. Since it was such, polypropylene was seldom used 
for the blow molded article use until now. Since it has the problem that a polypropylene direct- 
blow-molding container has insufficient transparency, the polypropylene blow molding 
container by an injection-blow-molding method is recently beginning to be developed. 
[0004]Many polyethylene terephthalate resin is used as resin for injection blow molding. 
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Although polypropylene is excellent in chemical resistance and heat resistance compared with 
polyethylene terephthalate resin, since transparency and rigidity are a little inferior, 
improvement of transparency and rigidity is called for. Improvement is wished that contents 
can be filled up more with an elevated temperature from heat-resistant one. 
[0005] 

[Objects of the lnvention]An object of this invention is to provide the polypropylene container 
which raised heat resistance more, while solving the problem accompanying the above 
conventional technologies and excelling in the balance of transparency and rigidity. 
[0006] 

[Summary of lnvention]The polypropylene containers concerning this invention are propylene 
and alpha under existence of a metallocene catalyst. - Carry out random copolymerization of 
the olefin and it is obtained, And a (i) melt flow rate (ASTM D 1238, 230 **, 2.16 kg loads) is in 
0.5-50g/the range for 10 minutes, and it is (ii)alpha. - An olefin content is 0.5 to 5 % of the 
weight. 

(iii) Each percentage of the position irregular unit based on 2 of propylene monomer in all the 

13 

propylene constitutional units, 1 -insertion or 1, and 3-insertion searched for from a C-NMR 
spectrum is 0.2% or less, (iv) 99.5 to 99.95 % of the weight of polypropylene (A) whose 
molecular weight distribution (Mw/Mn) searched for by the gel permeation chromatography 
(GPC) is 2.5-4, Stretch blow molding of the polypropylene resin composition containing 0.05 to 
0.5 % of the weight of nucleating agents (B) is carried out, and it is characterized by things. 

[0007]As a metallocene compound catalyst component which forms said metallocene catalyst, 
the metallocene compound expressed with the following general formula (1) or (2) is usually 
used preferably. 
[0008] 
[Formula 2] 
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[0009](Among a formula, R 3 is chosen from a hydrocarbon group and a silicon content 
hydrocarbon group, and) R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , and R 14 , It may 
be mutually the same, or may differ and it is chosen out of a hydrogen atom, a hydrocarbon 
group, and a silicon content hydrocarbon group, It may combine with each other and the basis 

which adjoined among the bases shown by R 1 thru/or R 12 may form a ring, In the case of a 

13 14 14 5 12 

general formula (1), the basis, R , or R chosen from R , R , R , and R may combine with 

each other, and a ring may be formed, A shows a divalent hydrocarbon group with 2-20 carbon 

atoms which may contain the unsaturated bond and/or the aromatic ring, A may include two or 

more ring structures including the ring formed with Y, and Y is a carbon atom or a silicon atom. 

M is shown and the metal chosen from the 4th fellows of the periodic table j, Are an integer of 

1-4 and Q is chosen from the neutral ligand which can be configurated in a halogen atom, a 

hydrocarbon group, an anion ligand, and a lone-pair electrons, When j is two or more, Q may 

be mutually the same or may differ, alpha which is a forming component of said polypropylene 

(A) - As for an olefin, it is preferred that it is ethylene. 

[0010]As for said nucleating agent (B), it is preferred that it is an organophosphate system 

nucleating agent. 

[0011] 

[Detailed Description of the Invention] Hereafter, the polypropylene container concerning this 
invention is explained concretely. The polypropylene resin composition used as a raw material 
of the polypropylene container concerning this invention contains polypropylene (A) and a 
nucleating agent (B). 

The polypropylene (A) used by polypropylene (A) this invention is crystalline polymer. 
Propylene and alpha. - It is a random copolymer with an olefin. 

[0012]alpha- As an olefin, they are ethylene or the numbers 4-20alpha of carbon atoms. - on 
an olefin and a concrete target. 1-butene, 1-pentene, 1-hexene, 4-methyl- 1 - A pentene, 1- 
octene, 1-decene, 1-dodecen, 1-tetra decene, 1-hexa decene, 1-octadecene, 1-eicosen, etc. 
are mentioned. Ethylene and the numbers 4-10alpha of carbon atoms especially - An olefin is 
preferred and especially ethylene is preferred. 

[0013]As propylene and an alpha- olefin random copolymer, Specifically A propylene ethylene 
random copolymer, propylene and 1-butene random copolymer, A propylene 1-pentene 
random copolymer, propylene and 1-hexene random copolymer, Propylene and 4-methyl-1- A 
pentene random copolymer, propylene and 1-octene random copolymer, propylene ethylene, 
1-butene random copolymer, etc. can be mentioned. Among these, a propylene ethylene 
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random copolymer is the most preferred. 

[0014]The polypropylene (A) used by this invention is a crystalline random copolymer with the 
alpha olefin of propylene, the ethylene, and/or 4-20 carbon atoms which were prepared using 
the desirable below-mentioned metallocene catalyst. The polypropylene (A) used by this 
invention has the following characteristic. 

(i) a melt flow rate (MFR;ASTM D 1238, 230 **, 2.16 kg loads) -- 0.5-50g/10 minutes -- 
desirable -- 10-45g/- 10 minutes are in 20-40g/the range for 10 minutes still more preferably. If 
a melt flow rate is in a mentioned range, the balance of the mobility (moldability) and the 
mechanical strength properties of mold goods of the polypropylene resin composition obtained 
will be good, and the mold goods which moreover have appearance with sufficient appearance 
will be obtained. 

(ii) 0.5 to 5 % of the weight of alpha- olefin contents in polypropylene (A), i.e., propylene, and 
alpha- olefin random copolymer are in 1.0 to 2.0% of the weight of within the limits preferably. 
If this alpha- olefin content is in a mentioned range, the polypropylene resin composition which 
can prepare mold goods excellent in the balance of mechanical strength properties and 
transparency will be obtained. 

(iii) The percentage of the position irregular unit based on 2 of propylene monomer in all the 
propylene constitutional units searched for from 13 C-NMR spectrum, 1 -insertion or 1, and 3- 
insertion is all 0.05% or less 0.1% or less especially preferably 0.2% or less. 

(iv) the molecular weight distribution (Mw/Mn) searched for by the gel permeation 
chromatography (GPC) -- 2.5-4 -- desirable - 2.5-3.5 - be in the range of 2.9-3.2 more 
preferably. 

[0015]As for this polypropylene (A), it is preferred to have (v) of the following and the 
characteristic of (vi) further. 

(v) n- a Deccan meltable daily dose (weight % which returned it to the room temperature 150 ** 
in n-Deccan after carrying out 2 time processings of the propylene homopolymer, and was 
dissolved in n-Deccan) is 1 or less % of the weight preferably 2 or less % of the weight. 

(vi) As for the temperature (Tm) of the maximum peak position of the endothermic curve 
measured by a differential scanning calorimeter (DSC), it is usually preferably desirable for 
there to be 137-145 ** in the range of 139-142 ** more preferably 132-160 **. 

[0016]The polypropylene (A) used by this invention is prepared, for example using a specific 
metallocene catalyst. The metallocene compound catalyst component which forms such a 
metallocene catalyst is expressed with the following general formula (1) or (2). 
[0017] 
[Formula 3] 
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[0018](Among a formula, R 3 is chosen from a hydrocarbon group and a silicon content 
hydrocarbon group, and) R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , and R 14 , It may 
be mutually the same, or may differ and it is chosen out of a hydrogen atom, a hydrocarbon 
group, and a silicon content hydrocarbon group, It may combine with each other and the basis 
which adjoined among the bases shown by R 1 thru/or R 12 may form a ring, In the case of a 

13 14 14 5 12 

general formula (1), the basis, R , or R chosen from R , R , R , and R may combine with 
each other, and a ring may be formed, A shows a divalent hydrocarbon group with 2-20 carbon 
atoms which may contain the unsaturated bond and/or the aromatic ring, A may include two or 
more ring structures including the ring formed with Y, and Y is a carbon atom or a silicon atom. 
M shows the metal chosen from the 4th fellows of the periodic table, j is an integer of 1-4, Q is 
chosen from the neutral ligand which can be configurated in a halogen atom, a hydrocarbon 
group, an anion ligand, and a lone-pair electrons, and when j is two or more, Q may be 
mutually the same or may differ. 

As other metallocene compound catalyst components used by this invention, the metallocene 
compound expressed with a following general formula (1a) or (2a) is mentioned. 
[0019] 
[Formula 4] 



>://www4.ipdl.inpit.go.ip/cgi-bin/tran_web^ 5/5/2009 



JP,2002-275330,A [DETAILED DESCRIPTION] 



Page 6 of 30 




•••(la) ... (2a) 



[0020](Among a formula, R is chosen from a hydrocarbon group and a silicon content 
hydrocarbon group, and) R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , and R 14 , It is a 
compound which may be mutually the same, or may differ, is chosen from a hydrogen atom, a 
hydrocarbon group, and a silicon content hydrocarbon group, and is shown by a general 

3 

formula (1a), and R is a tert-butyl group or the Tori Merrill silyl group. 
When R 13 and R 14 are a methyl group or a phenyl group simultaneously, R 6 and R 1 1 may 
combine mutually the basis which adjoined among the bases simultaneously shown by not a 
hydrogen atom but R 1 thru/or R 12 , and may form a ring, In the case of a general formula (1a), 
the basis, R 13 , or R 14 chosen from R 1 , R 4 , R 5 , and R 12 may combine with each other, and a 
ring may be formed, A is shown and a divalent hydrocarbon group with 2-20 carbon atoms 
which may contain the unsaturated bond and/or the aromatic ring A, May include two or more 
ring structures including the ring formed with Y, and Y, Are a carbon atom or a silicon atom, 
and M is the metal chosen from the 4th fellows of the periodic table, and j, It is an integer of 1- 
4 and Q is chosen from the neutral ligand which can be configurated in a halogen atom, a 
hydrocarbon group, an anion ligand, and a lone-pair electrons, and when j is two or more, Q 
may be mutually the same or may differ. 

The metallocene compound expressed with a following general formula (1b) or (2b) is 
mentioned as metallocene compound catalyst components other than the above. 
[0021] 
[Formula 5] 
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[0022](R and R among a formula) It may be mutually the same, or may differ and it is 
chosen out of a hydrocarbon group and a silicon content hydrocarbon group, R 5 , R 6 , R 7 , R 8 , 
R 9 , R 10 , R 11 , R 12 , R 13 , and R 14 , The basis which may be mutually the same, or may differ, 
was chosen from the hydrogen atom, the hydrocarbon group, and the silicon content 
hydrocarbon group, and adjoined among R 5 thru/or R 12 , May combine with each other, may 
form a ring, and A is shown, and a divalent hydrocarbon group with 2-20 carbon atoms which 
may contain the unsaturated bond and/or the aromatic ring A, Two or more ring structures 
including the ring formed with Y may be included, M shows the metal chosen from the 4th 
fellows of the periodic table, and Y is a carbon atom or a silicon atom, 
j is an integer of 1-4, Q is chosen from the neutral ligand which can be configurated in a 
halogen atom, a hydrocarbon group, an anion ligand, and a lone-pair electrons, and when j is 
two or more, Q may be mutually the same or may differ. 

As a desirable example of the above-mentioned hydrocarbon group, an alkyl group with 1-20 
carbon atoms, an arylated alkyl group with 7-20 carbon atoms, an aryl group with 6-20 carbon 
atoms, an alkyl aryl group with 7-20 carbon atoms, etc. are mentioned. 
[0023]R 3 may be an annular hydrocarbon group, for example, a thienyl group, containing 
different atoms, such as sulfur and oxygen, a furil group, etc. Specifically Methyl, ethyl, n- 
propyl, isopropyl, 2-methylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 1,1-diethylpropyl, 1- 
ethyl-1- Methylpropyl, 1,1,2,2-tetramethyl propyl, sec-butyl, tert-butyl, 1,1-dimethylbutyl, 1,1,3- 
trimethyl butyl, Neopentyl one, cyclohexylmethyl, cyclohexyl, 1 -methyl- 1 - Cyclohexyl, 1- 
adamanthyl, 2-adamanthyl, 2-methyl- 2 - Adamanthyl, menthyl, norbornyl, benzyl, 2- 
phenylethyl, 1-tetrahydro naphthyl, 1 -methyl- 1 - Hydrocarbon groups, such as tetrahydro 
naphthyl, phenyl, naphthyl, and tolyl, are mentioned. 
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[0024]As a desirable example of the above-mentioned silicon content hydrocarbon group, an 
alkyl silyl group or an aryl silyl group with 1-4 silicon atoms and 3-20 carbon atoms is 
mentioned. Specifically, bases, such as trimethylsilyl, tert-butyldimethylsilyl, and triphenylsilyl, 

3 

are mentioned. As for R , it is preferred that it is a bulky substient in three dimensions, and it is 
more preferred that they are four or more substituents with a number of carbon atoms. 
[0025]ln the above-mentioned general formula (1) or (2), R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
R 1 1 , R 12 , R 13 , and R 14 may be mutually the same, or may differ from each other, and are 
chosen from a hydrogen atom, a hydrocarbon group, and a silicon content hydrocarbon group. 
The same basis as the above is mentioned as an example of a desirable hydrocarbon group 
and a silicon content hydrocarbon group. 

[0026]lt may combine with each other and the substituent which R 1 replaced by a 

4 

cyclopentadienyl ring thru/or R adjoined may form a ring. As such a substituent 
cyclopentadienyl group, indenyl, 2-methyl indenyl, tetrahydroindenyl, 2-methyl 
tetrahydroindenyl, 2 and 4, 4-trimethyl tetrahydroindenyl, etc. are mentioned. 
[0027]lt may combine with each other and the substituent which R 5 replaced by a fluorene ring 
thru/or R 12 adjoined may form a ring. As such a substitution fluorenyl group, benzo fluorenyl, 
dibenzo fluorenyl, octahydro dibenzo fluorenyl, octamethyl octahydro dibenzo fluorenyl, etc. 
are mentioned. The substituent of R 5 replaced by a fluorene ring thru/or R 12 , R 12 , an ease to 
bilateral symmetry, i.e., R 5 , on composition, It is preferred that R 6 , R 11 and R 7 , R 10 and R 8 , 
and R 9 are the same bases, It is more preferred that they are an unreplaced fluorene, a 3,6-2 
substitution fluorene, a 2,7-2 substitution fluorene, or a 2,3,6,7-4 substitution fluorene. The 3rd 
place of a fluorene ring, the 6th place, the 2nd place, and the 7th place correspond to R 7 , R 10 , 
R 6 , and R 11 here, respectively. 

[0028]ln the above-mentioned general formula (1) or (2), Y is a carbon atom or a silicon atom. 
R 13 and R 14 combine with Y the metallocene compound expressed with the above-mentioned 
general formula (1), and a substitution methylene group or a substitution silylene group is 
constituted as bridge formation parts, a desirable example - carrying out - methylene, 
dimethylmethylene, and diethylmethylene. Diisopropylmethylene, methyltert-butylmethylene, Jl 
tert-butylmethylene, Dicyclohexyl methylene, methylcyclohexylmethylene, methylphenyl 
methylene, Diphenylmethylene, methylnaphthyl methylene, dinaphthyl methylene, or 
dimethylsilylene, Diisopropylsilylene, methyltert-butylsilylene, dicyclohexyl silylene, 
methylcyclohexylsilylene, methylphenyl silylene, diphenylsilylene, methylnaphthyl silylene, 
dinaphthyl silylene, etc. are mentioned. 

[0029]R 13 or R 14 of bridge formation parts may combine with the substituent chosen from R 1 , 
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4 5 12 

R , R , or R mutually, and the metallocene compound expressed with the above-mentioned 
general formula (1) may form a ring. The case where R 1 and R 14 combined with each other 
and form a ring as an example of such a structure is illustrated below. In the metallocene 
compound expressed with a following general formula (1c). Bridge formation parts and a 
cyclopentadienyl group are united, a tetrahydro pen TAREN skeleton is formed, in the 
metallocene compound expressed with a following general formula (1d), bridge formation parts 
and a cyclopentadienyl group are united, and the tetrahydroindenyl skeleton is formed. 
Similarly, bridge formation parts and a fluorenyl group may combine with each other, and may 
form a ring. 
[0030] 
[Formula 6] 




[0031]ln the metallocene compound expressed with the above-mentioned general formula (2), 
A is a divalent hydrocarbon group with 2-20 carbon atoms which may contain the unsaturated 
bond and/or the aromatic ring. 

Y combines with this A and constitutes a cyclo alkylidene group, a cyclomethylenesilylene 
group, etc. 

A may include two or more ring structures including the ring formed with Y. 
[0032]As a desirable example, for example Cyclopropylidene, cyclobutylidene, 
Cyclopentylidene, cyclohexylidene, cycloheptylidene, bicyclo[3.3.1] nonylidene, 
NORUBORUNIRIDEN, ADAMANCHIRIDEN, tetrahydro NAFUCHIRIDEN, 
Dihydroindanylidene, cyclodimethylenesilylene, cyclo trimethylene silylene, cyclotetramethylen 
silylene, cyclo pentamethylene silylene, cyclohexa methylenesilylene, cyclo heptamethylene 
silylene, etc. are mentioned. 

[0033]ln the above-mentioned general formula (1) or (2), M is metal chosen from the 4th 
fellows of the periodic table. 

Specifically, titanium, a zirconium, and hafnium are mentioned. 
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In the above-mentioned general formula (1) or (2), j is an integer of 1-4. In the above- 
mentioned general formula (1) or (2), Q is chosen from a hydrocarbon group with a halogen 
atom and 1-20 carbon atoms, an anion ligand, or the neutral ligand that can be configurated in 
a lone-pair electrons. When j is two or more, Q may be mutually the same or may differ. 
[0034]As an example of halogen, fluoride, chlorine, bromine, and iodine are mentioned and the 
same thing as the above is mentioned as an example of a hydrocarbon group. As an example 
of an anion ligand, sulfonate groups, such as carboxylate group; mesylate, such as alkoxy 
group; acetate, such as methoxy, tert-butoxy, and phenoxy, and benzoate, and tosylate, etc. 
are mentioned. 

[0035]As an example of neutral ligand which can be configurated in a lone-pair electrons, 
Organophosphorus compounds, such as trimethyl phosphine, triethylphosphine, triphenyl 
phosphine, and diphenylmethylphosphine; ether, such as tetrahydrofuran, diethylether, 
dioxane, 1, and 2-dimethoxyethane, is mentioned. As for Q, it is preferred that at least one is 
halogen or an alkyl group. 

[0036]The example of the metallocene compound concerning this invention expressed with the 
above-mentioned general formula (1) or (2) below is shown. First, the ligand structure except 
MQ. (metal part) of the metallocene compound, By dividing into three, Cp (a part for a 

cyclopentadienyl ring part), Bridge (bridge construction portion), and Flu (fluorenyl ring 
portion), the example of each substructure and the example of the ligand structure by those 
combination are shown below on the notation. 
[0037] 
[Formula 7] 
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[0038] 
[Formula 8] 
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[0039] 
[Formula 9] 
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[0040]The following compound can be mentioned as an example of a metallocene compound 

of having desirable ligand structure. 

[0041] 

[Formula 10] 




[0042]As concrete illustration of MQ., ZrCI 2 , ZrBr 2> ZrMe 2> Zr(OTs) 2> Zr(OMs) 2> Zr(OTf) 2> 

TiCI 2 , TiBr 2 , TiMe 2 , Ti(OTs) 2> Ti(OMs) 2 , Ti(OTf) 2 , HfCL,, HfBr 2 , HfMe 2 , Hf(OTs) y Hf(OMs) y 

Hf(OTf) 2 , etc. are mentioned. Ts shows a p-toluenesulfonyl group, Ms shows a methane 

sulfonyl group, and Tf shows a trifluoromethane sulfonyl group here. 

[0043]The following compounds are mentioned, for example as a metallocene compound 
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which the substituent of Cp ring and the substituent of bridge formation parts combined with 

each other, and formed the ring. 

[0044] 

[Formula 11] 



[0045]As a metallocene compound concerning this invention expressed with the above- 
mentioned general formula (1) or (2), the following compounds etc. are illustrated preferably. 
R 1 , R 13 , and R 14 by a general formula (1) Methyl, R 3 tert-butyl, R 2 , R 4 , R 5 , The metallocene 

78910 12 6 

compound chlorine and whose j carbon and Q are [ R , R , R , R , and R / hydrogen, R , 

and R 11 / tert-butyl and M ] 2 in a zirconium and Y. 

[0046]ln R 13 and R 14 , methyl and R 3 by a general formula (1) 1-methyl-1-cyclohexyl, R 1 , R 2 , 
R 4 , R 5 , R 6 , The metallocene compound chlorine and whose j carbon and Q are [ R 8 , R 9 , R 11 , 

1? 7 1f) 1? 14 

and R / hydrogen, R , and R / tert-butyl and M ] 2 in a zirconium and Y. In R and R , 
methyl and R 3 by a general formula (1) tert-butyl, R 1 , R 2 , R 4 , R 5 , R 8 , R 9 , -(C(CH 3 ) 2 CH 2 CH 2 C 

(CH 3 ) 2 )- whose R 12 hydrogen, R 6 , and R 7 combined with each other, and formed the ring, -(C 

(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )- in which R 10 and R 11 combined with each other and formed the 

ring, the metallocene compound chlorine and whose j carbon and Q are [ M ] 2 in a zirconium 
and Y. 

[0047]ln R 13 and R 14 , methyl and R 3 by a general formula (1) Trimethylsilyl, R 1 , R 2 , R 4 , R 5 , 
R 8 , R 9 , -(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )- whose R 12 hydrogen, R 6 , and R 7 combined with each 

other, and formed the ring, -(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )- in which R 10 and R 11 combined with 

each other and formed the ring, the metallocene compound chlorine and whose j carbon and Q 
are [ M ] 2 in a zirconium and Y. 

[0048]ln R 13 and R 14 , methyl and R 3 by a general formula (1) 1,1-dimethylpropyl, R 1 , R 2 , R 4 , 
R 5 , R 6 , The metallocene compound chlorine and whose j carbon and Q are [ R 8 , R 9 , R 11 , and 
R 12 / hydrogen, R 7 , and R 10 / tert-butyl and M ] 2 in a zirconium and Y. In R 13 and R 14 , methyl 
and R 3 by a general formula (1) 1-ethyl-1-methylpropyl, R 1 , R 2 , R 4 , R 5 , R 6 , The metallocene 
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8 9 11 12 7 

compound chlorine and whose j carbon and Q are [ R , R , R , and R / hydrogen, R , and 

R 10 / tert-butyl and M ] 2 in a zirconium and Y. 

[0049]ln R 13 and R 14 , methyl and R 3 by a general formula (1) 1,1,3-trimethyl butyl, R 1 , R 2 , R 4 , 
R 5 , R 6 , The metallocene compound chlorine and whose j carbon and Q are [ R 8 , R 9 , R 11 , and 
R 12 / hydrogen, R 7 , and R 10 / tert-butyl and M ] 2 in a zirconium and Y. In R 13 and R 14 , methyl 

and R 3 by a general formula (1) 1,1-dimethylbutyl, R 1 , R 2 , R 4 , R 5 , R 6 , The metallocene 

8 9 11 12 7 

compound chlorine and whose j carbon and Q are [ R , R , R , and R / hydrogen, R , and 

R 10 / tert-butyl and M ] 2 in a zirconium and Y. 

[0050]ln R 13 and R 14 , methyl and R 3 by a general formula (1) tert-butyl, R 1 , R 2 , R 4 , R 5 , R 7 , 

8 9 10 12 

The metallocene compound chlorine and whose j carbon and Q are [ R , R , R , and R / 
hydrogen, R 6 , and R 1 1 / tert-butyl and M ] 2 in a zirconium and Y. R 3 , R 13 , and R 14 by a 
general formula (1 ) Phenyl, R 1 , R 2 , R 4 , R 5 , R 8 , R 9 , -(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )- whose R 12 

hydrogen, R 6 , and R 7 combined with each other, and formed the ring, -(C(CH 3 ) 2 CH 2 CH 2 C 
(CH 3 ) 2 )- in which R 10 and R 11 combined with each other and formed the ring, the metallocene 
compound chlorine and whose j carbon and Q are [ M ] 2 in a zirconium and Y. 
[0051 ]R 3 by a general formula (1) Trimethylsilyl, R 13 , R 14 Phenyl, R 1 , R 2 , R 4 , R 5 , R 8 , R 9 , and 
R 12 Hydrogen, -(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )- which R 6 and R 7 combined with each other and 

formed the ring, -(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 )- in which R 10 and R 11 combined with each other 

and formed the ring, the metallocene compound chlorine and whose j carbon and Q are [ M ] 2 
in a zirconium and Y. 

[0052]ln R 13 , methyl and R 14 by a general formula (1) Phenyl, R 3 tert-butyl, R 1 , R 2 , R 4 , The 
metallocene compound chlorine and whose j carbon and Q are [ R 5 , R 6 , R 8 , R 9 , R 1 1 , and R 12 / 
hydrogen, R 7 , and R 10 / tert-butyl and M ] 2 in a zirconium and Y. In R 13 and R 14 , ethyl and R 3 
by a general formula (1) tert-butyl, R 1 , R 2 , R 4 , R 5 , R 6 , The metallocene compound chlorine 
and whose j carbon and Q are [ R 8 , R 9 R 11 , and R 12 / hydrogen, R 7 , and R 10 / tert-butyl and 
M ] 2 in a zirconium and Y. 

[0053]ln R 1 , methyl and R 3 by a general formula (2) tert-butyl, R 2 , R 4 , R 5 , R 6 , R 7 , The 

8 9 10 11 12 

metallocene compound 2 and whose A chlorine and j are [ R , R , R , R , and R / 
hydrogen and M / a zirconium and Y ] -(CH 2 ) g - in carbon and Q. In R 1 , methyl and R 3 by a 
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general formula (2) tert-butyl, R 2 , R 4 , R 5 , R 6 , R 8 , R 9 , R 11 , and R 12 are the metallocene 
compounds 2 and whose A chlorine and j are [ hydrogen, R 7 , and R 10 / tert-butyl and M / a 
zirconium and Y ] -(CH 2 ) g - in carbon and Q. 

[0054]R 3 by a general formula (2) Trimethylsilyl, R 1 , R 2 , R 4 , R 5 , R 7 , R 8 , R 9 , R 10 , and R 12 are 
the metallocene compounds 2 and whose A chlorine and j are [ hydrogen, R 6 , and R 11 / tert- 
butyl and M / a zirconium and Y ] -(CH 2 ) g - in carbon and Q. R 3 by a general formula (2) 

Trimethylsilyl, R 1 , R 2 , R 4 , R 5 , R 6 , R 8 , R 9 , R 11 , and R 12 are the metallocene compounds 2 and 
whose A chlorine and j are [ hydrogen, R 7 , and R 10 / tert-butyl and M / a zirconium and Y ] - 
(CH 2 ) g - in carbon and Q. 

[0055]R 3 by a general formula (2) tert-butyl, R 1 , R 2 , R 4 , R 5 , R 6 , R 8 , R 9 , R 11 , and R 12 are the 

7 10 

metallocene compounds 2 and whose A chlorine and j are [ hydrogen, R , and R / tert-butyl 
and M / a zirconium and Y ] -(CH 2 ) 4 - in carbon and Q. R 3 by a general formula (2) 1,1- 

dimethylpropyl, R 1 , R 2 , R 4 , R 5 , R 6 , R 8 , R 9 , R 11 , and R 12 are the metallocene compounds 2 
and whose A chlorine and j are [ hydrogen, R 7 , and R 10 / tert-butyl and M / a zirconium and Y ] 
-(CH 2 ) g - in carbon and Q. 

[0056]R 3 by a general formula (2) tert-butyl, R 1 , R 2 , R 4 , R 5 , R 8 , R 9 , -(C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 
2 )- whose R 12 hydrogen, R 6 , and R 7 combined with each other, and formed the ring, -(C(CH 3 ) 
2 CH 2 CH 2 C(CH 3 ) 2 )- which R 10 and R 11 combined with each other and formed the ring, The 
metallocene compound 2 and whose A chlorine and j are [ M / a zirconium and Y ] -(CH 2 ) 4 - in 
carbon and Q. 

[0057]R 1 , R 13 , and R 14 by a general formula (1) Methyl, R 3 tert-butyl, R 2 , R 4 , R 5 , The 

R R Q 1 1 19 

metallocene compound chlorine and whose j carbon and Q are [ R , R , R , R , and R / 
hydrogen, R 7 , and R 10 / tert-butyl and M ] 2 in a zirconium and Y. In R 13 and R 14 , methyl and 
R 3 by a general formula (1) tert-butyl, R 1 , R 2 , R 4 , R 5 , R 6 , The metallocene compound chlorine 
and whose j carbon and Q are [ R 8 , R 9 , R 11 , and R 12 / hydrogen, R 7 , and R 10 / tert-butyl and 
M ] 2 in a zirconium and Y. 

[0058]R 1 , R 13 , and R 14 by a general formula (1) Methyl, R 3 tert-butyl, R 2 , R 4 , R 5 , The 
metallocene compound chlorine and whose j carbon and Q are [ R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , and 

12 13 14 3 

R / hydrogen and M ] 2 in a zirconium and Y. In R and R , methyl and R by a general 
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formula (1) Trimethylsilyl, R 1 , R 2 , R 4 , R 5 , R 6 , The metallocene compound chlorine and whose j 
carbon and Q are [ R 8 , R 9 , R 1 1 , and R 12 / hydrogen, R 7 , and R 10 / tert-butyl and M ] 2 in a 
zirconium and Y. 

[0059]ln R 13 and R 14 , phenyl and R 3 by a general formula (1) Trimethylsilyl, R 1 , R 2 , R 4 , R 5 , 

R 6 , The metallocene compound chlorine and whose j carbon and Q are [ R 8 , R 9 , R 11 , and 

12 7 10 

R / hydrogen, R , and R / tert-butyl and M ] 2 in a zirconium and Y. The above 

metallocene compounds are one-sort independent, or can be combined two or more sorts and 

can be used. A particle state carrier can be made to be able to support the above metallocene 

compounds, and they can also be used. 

[0060]As such a particle state carrier, Si0 2 and aluminum 2 C> 3 , B 2 0 3 , MgO, Zr0 2 , CaO, Ti0 2 , 

Organic carriers, such as inorganic carriers, such as ZnO, Sn0 2 , BaO, and ThO, polyethylene, 

a propylene system block copolymer, poly-1-butene, poly-4-methyl-1-pentene, and styrene 
divinylbenzene copolymer, can be used. These particle state carriers are one-sort 
independent, or can be combined two or more sorts and can be used. 
[0061]ln this invention, aluminoxane can be used as one of the co-catalysts of the above- 
mentioned metallocene catalyst. Conventionally, aluminoxane can be manufactured, for 
example by the following methods so that it may be publicly known. 

(1) The salts containing the compound containing the water of adsorption, or crystal water, for 
example, a magnesium chloride hydrate, How to make organoaluminium compounds, such as 
trialkylaluminium, add and react to hydrocarbon medium suspension, such as copper sulfate 
hydrate, aluminium sulfate hydrate, nickel sulfate hydrate, and the 1st cerium hydrate of 
chloridation. 

(2) How to make direct water, ice, and a steam act on organoaluminium compounds, such as 
trialkylaluminium, in media, such as benzene, toluene, ethyl ether, and a tetrahydrofuran. 

(3) How to make organic tin oxidation things, such as dimethyltinoxide and dibutyltin oxide, 
react to organoaluminium compounds, such as trialkylaluminium, in media, such as Deccan, 
benzene, and toluene. 

[0062]As an organoaluminium compound used when preparing aluminoxane, Specifically 
Trimethylaluminum, triethylaluminum, TORIPURO pill aluminum, Triisopropyl aluminum, Tori 
n-butylaluminum, triisobutylaluminum, tert-[ Tori sec-butylaluminum and / Tori ] Butylaluminum, 
Tripentylaluminium, trihexyl aluminium, trioctyl aluminum, Trialkylaluminiums, such as tridecyl 
aluminium, tricyclohexyl aluminum, Tricyclo alkylaluminum, such as tricyclo octylaluminum, 
Dimethylaluminumchloride, a diethylaluminium chloride, diethylaluminumbromide, Dialkyl 
aluminum halide, such as diisobutylaluminumchloride, Dialkyl aluminum hydrides, such as a 
diethylaluminum hydride and a diisobutylaluminum hydride, Dialkyl aluminum ARIROKISHIDO, 
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such as dialkyl aluminum alkoxides, such as a dimethylaluminum methoxide and 
diethylaluminum ethoxide, and diethylaluminum phenoxide, etc. are mentioned. 
Trialkylaluminium and tricyclo alkylaluminum are preferred and especially trimethylaluminum is 
[ among these ] preferred. 

[0063]The isoprenyl aluminum expressed with a following general formula can also be used as 
an organoaluminium compound used when preparing aluminoxane. As a solvent used for the 
solution or suspension of aluminoxane, Aromatic hydrocarbon, such as benzene, toluene, 
xylene, a cumene, and a cymene, Pentane, hexane, heptane, octane, Deccan, a dodecane, 
hexadecane, Aliphatic hydrocarbon, such as octadecane, cyclopentane, cyclohexane, 
Hydrocarbon solvents, such as halogenide division of petroleum fractions, such as alicycle 
fellows hydrocarbon, such as cyclooctane and methylcyclopentane, gasoline, kerosene, and 
gas oil, or the above-mentioned aromatic hydrocarbon, aliphatic hydrocarbon, and alicycle 
fellows hydrocarbon, a chlorination thing, and a bromination thing, are mentioned. 
[0064]ln addition, ether, such as ethyl ether and a tetrahydrofuran, can also be used. Aromatic 
hydrocarbon or aliphatic hydrocarbon is preferred especially among these solvents. The 
organic aluminum oxy compound may contain the organic compound ingredient of metal other 
than a small amount of aluminum. As an ionized ionic compound, Lewis acid, an ionic 
compound, a borane compound, and a carborane compound can be illustrated. 
[0065]as Lewis acid ~ BR 3 (the inside of a formula, and R - a fluorine atom and a methyl 

group.) It is the phenyl group or fluorine atom which may have substituents, such as a 
trifluoromethyl group. The compound shown is mentioned, For example, torrfluoro boron, 
triphenyl boron, tris (4-fluorophenyl) boron, Tris (3,5-difluorophenyl) boron, tris (4-fluoro 
methylphenyl) boron, tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris 
(3, 5-dimethylphenyl) boron, etc. are mentioned. 

[0066]as an ionic compound -- trialkyl substitution ammonium salt, a N,N-dialkyl anilinium salt, 
dialkyl ammonium salt, and doria - reel phosphonium salt etc. can be mentioned. Concretely, 
as trialkyl substitution ammonium salt, triethyl ammonium tetra(phenyl) boron, TORIPURO pill 
ammonium tetra(phenyl) boron, Tori (n-butyl) ammonium tetra(phenyl) boron, etc. are 
mentioned, for example. As dialkyl ammonium salt, Jl (1-propyl) ammonium tetra 
(pentafluorophenyl) boron, dicyclohexyl ammonium tetra(phenyl) boron, etc. are mentioned, for 
example. Furthermore, as an ionic compound, triphenylcarbeniumtetrakis(pentafluorophenyl) 
borate, N,N-dimethyl anilinium tetrakis (pentafluorophenyl) borate, ferro SENIUMU tetra 
(pentafluorophenyl) borate, etc. can also be mentioned. 

[0067]As a borane compound, they are decaborane (14) and a screw. [Tori (n-butyl) 
ammonium] Nona borate, a screw [Tori (n-butyl) ammonium] Deca borate, a screw [Tori (n- 
butyl) ammonium] The salt of metal borane anions, such as bis(dodeca hydride dodeca borate) 
nickel acid salt (III), etc. are mentioned. As a carborane compound, they are 4- 
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carbanonaborane (14) 1,3-dicarbanonaborane (13) and a screw. [Tori (n-butyl) ammonium] 
The salt of metal carborane anions, such as bis(undecahydride 7-carba undeca borate)nickel 
acid salt (IV), etc. are mentioned. 

[0068]The above ionized ionic compounds are one-sort independent, or can be combined two 
or more sorts and can be used. The particle state carrier mentioned above can be made to be 
able to support said organic aluminum oxy compound or an ionized ionic compound, and it can 
also be used. It faces forming a catalyst and the following organoaluminium compounds may 
be used with an organic aluminum oxy compound or an ionized ionic compound. 
[0069]As an organoaluminium compound, the compound which has at least one aluminum- 
carbon to carbon bond can be used for intramolecular. As such a compound, the 
organoaluminium compound expressed with a following general formula, for example is 
mentioned. 

1 2 12 

(R ) m aluminum(0 (R )) nHpXq (R and R among a formula) It may be mutually the same or 

may differ, and the hydrocarbon group of 1-4 is shown preferably, and X shows a halogen 

atom, and, moreover, they are [ the numbers of carbon atoms are 1-15, and a number with 

which 0< m<=3 and n fill 0<=n<3 p fills 0<=p<3, and, as for m, q fills 0<=q<3, and ] usually 

m+n+p+q=3. 

The polypropylene (A) used by this invention follows a conventional method under existence of 
the above-mentioned metallocene catalyst, and is propylene, a little ethylene, and/or the 
numbers 4-20alpha of carbon atoms. - It can prepare by carrying out random copolymerization 
of the olefin. 

[0070]the polymerization process of polypropylene (A) ~ usually - about -50-200 ** is about 50 
- 100 ** temperature preferably ~ moreover - usually - ordinary pressure - 100kg[/cm ] 2 - it 

2 

is preferably carried out under the pressure of about two to 50 kg/cm . The polymerization of 
propylene can be performed also in which method of a batch process, half-continuous system, 
and continuous system. The method of polymerizing in two steps or multistage or the method 
of mixing the polypropylene in which two or more kinds of molecular weights differed can be 
mentioned so that it may become within limits which Mw/Mn described above as a desirable 
method. 

[0071]As a nucleating agent (B) used by nucleating agent (B) this invention, the aliphatic 
dicarboxylic acid of a sorbitol system compound, an organophosphate system compound, C4 - 
C12, its metal salt, etc. can be mentioned. Among these, an organophosphate system 
compound is preferred. An organophosphate system compound is a compound expressed with 
the general formula (1) and/or (2) shown below. 
[0072] 

[Formula 12] 
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(1) 



[0073] 

[Formula 13] 




_ (3-m) 



— AI(OH) m -(2) 



[0074]R is a divalent hydrocarbon group with 1-10 carbon atoms among the aforementioned 
formula (1) and (2). 

R 2 and R 3 are hydrocarbon groups with hydrogen or 1-10 carbon atoms, R 3 may be the same 

2 

as R , or it may differ, M is 1 - a trivalent metal atom, n is an integer of 1-3, and m is 1 or 2. 

[0075]As an example of an organophosphate system compound expressed with a general 
formula (1), Sodium 2,2'-methylene-bis(4,6-di-t-buthylphenyl)phosphate, Sodium 2,2'- 
ethylidene-bis(4,6-di-t-buthylphenyl)phosphate, Lithium 2,2'-methylene-bis(4,6-di-t- 
buthylphenyl)phosphate, Lithium 2,2'-ethylidene-bis(4,6-di-t-buthylphenyl)phosphate, Sodium 
2,2'-ethylidene-bis(4-i-propyl-6-t-buthylphenyl)phosphate, Lithium 2,2'-methylene-bis(4-methyl- 
6-t-buthylphenyl)phosphate, Lithium 2,2'-methylene-bis(4-ethyl-6-t-buthylphenyl)phosphate, 
Sodium 2,2'-butylidene-bis(4,6-di-methylphenyl)phosphate, Sodium 2,2'-butylidene-bis(4,6-di-t- 
buthylphenyl)phosphate, sodium 2,2'-t-octylmethylene-bis(4,6-di-methylphenyl)phosphate, 
Sodium 2,2'-t-octylmethylene-bis(4,6-di-t-buthylphenyl)phosphate, Calcium bis- (2,2'- 
methylene-bis(4,6-di-t-buthylphenyl)phosphate), magnesium screw [2,2'-methylene-bis(4,6-di- 
t-buthylphenyl)phosphate]. barium screw [2,2'-methylene-bis(4,6-di-t-buthylphenyl)phosphate]. 
Sodium 2,2'-methylene-bis(4-methyl-6-t-buthylphenyl)phosphate, Sodium 2,2'-methylene-bis 
(4-ethyl-6-t-buthylphenyl)phosphate, Sodium 2,2'-ethylidene-bis(4-m-butyl-6-t-buthylphenyl) 
phosphate, Sodium 2,2'-methylene-bis(4,6-di-methylphenyl)phosphate, Sodium 2,2'- 
methylene-bis(4,6-di-ethylphenyl)phosphate, potassium 2,2'-ethylidene-bis(4,6-di-t- 
buthylphenyl)phosphate, calcium screw [2,2'-ethylidene-bis(4,6-di-t-buthylphenyl)phosphate]. 
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magnesium screw [2,2'-ethylidene-bis(4,6-di-t-buthylphenyl)phosphate]. barium screw [2,2'- 
ethylidene-bis(4,6-di-t-buthylphenyl)phosphate]. Aluminum tris [2,2'-methylene-bis(4,6-di-t- 
butyl FERU)phosphate], Aluminum tris [2,2'-ethylidene-bis(4,6-di-t-buthylphenyl)phosphate], 
two or more sorts of these mixtures, etc. can be mentioned. 

[0076]The hydroxyaluminum phosphate compound expressed with a general formula (2) is 
also an usable organophosphate system compound, and its compound in which especially 

2 3 

both R and R are t-butyl groups and which is expressed with a general formula (3) is 

preferred. 

[0077] 

[Formula 14] 




[0078]ln a formula (3), R 1 is a divalent hydrocarbon group with 1-10 carbon atoms, 
m is 1 or 2. 

Especially a desirable organophosphate system compound is a compound expressed with a 

general formula (4). 

[0079] 

[Formula 15] 




[0080]ln a formula (4), R is a methylene group or an ethylidene group. Specifically, they are a 
hydroxyaluminum screw [2,2-methylene-bis(4,6-di-t-butyl)phosphate] or a hydroxyaluminum 
screw [2,2-ethylidene-bis(4,6-di-t-butyl)phosphate]. As said sorbitol system compound, 
specifically, 1 ,3,2,4-dibenzylienesorbitol, 1 ,3-benzyliene-2,4-p-methylbenzylienesorbitol, 1 ,3- 
benzyliene-2,4-p-ethylbenzylienesorbitol, 1 ,3-p-methylbenzyliene-2,4-benzylienesorbitol, 1 ,3-p- 
ethylbenzyliene-2,4-benzylienesorbitol, 1,3-p-methylbenzyliene-2,4-p-ethylbenzylienesorbitol, 
1 ,3-p-ethylbenzyliene-2,4-p-methylbenzylienesorbitol, 1 ,3,2,4-JI (p-methylbenzyliene) sorbitol, 
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1,3,2,4-JI (p-ethylbenzyliene) sorbitol, 1,3,2,4-JI (p-n-propylbenzyliene) sorbitol, 1,3,2,4-JI (p-i- 
propylbenzyliene) sorbitol, 1,3,2,4-JI (p-n-butylbenzyliene) sorbitol, 1,3,2,4-JI (p-s- 
butylbenzyliene) sorbitol, 1,3,2,4-JI (p-t-butylbenzyliene) sorbitol, 1,3,2,4-JI (p-methoxy 
benzyliene) sorbitol, 1,3,2,4-JI (p-ethoxybenzyliene) sorbitol, 1,3-benzyliene-2,4-p-KURORU 
benzylienesorbitol, 1,3-p-Krol benzyliene-2,4-benzylienesorbitol, 1,3-p-Krol benzyliene-2,4-p- 
methylbenzylienesorbitol, 1,3-p-Krol benzyliene-2,4-p-ethylbenzylienesorbitol, 1,3-p- 
methylbenzyliene-2,4-p-KURORU benzylienesorbitol, 1 ,3-p-ethylbenzyliene-2,4-p-KURORU 
benzylienesorbitol, or 1,3,2,4-JI (p-KURORU benzyliene) sorbitol can be illustrated. In 
particular, 1,3,2,4-dibenzylienesorbitol, 1,3,2,4-JI (p-methylbenzyliene) sorbitol, or 1,3-p-Krol 
benzyliene-2,4-p-methylbenzylienesorbitol is preferred. 

[0081]Specifically, succinic acid, a glutaric acid, adipic acid, suberic acid, sebacic acid and 
these Li(s), Na, Mg, Ca, Ba, aluminum salt, etc. can be mentioned by this invention as the 
usable aliphatic dicarboxylic acid of C4-C12, and its metal salt. .By this invention, as aromatic 
carboxylic acid usable as a nucleating agent (B), and its metal salt, Are a salt of the metal 
belonging to benzoic acid, allyl substitution acetic acid, aromatic dicarboxylic acid and these Ith 
periodic table of the elements II, and III fellows, and specifically, Benzoic acid, p- 
isopropylbenzoic acid, the o-3rd class butyl benzoic acid, the p-3rd class butyl benzoic acid, 
monophenyl acetic acid, diphenylacetic acid, phenyl dimethylacetic acid, phthalic acid and 
these Li(s), Na, Mg, Ca, Ba, aluminum salt, etc. can be mentioned. 
[0082]As for a nucleating agent (B), the polypropylene resin composition used by 
polypropylene resin composition this invention is preferably used at 0.2 to 0.3% of the weight 
of a rate 0.05 to 0.5% of the weight to polypropylene (A) and 1 00 % of the weight of nucleating 
agents (B). If a nucleating agent (B) is used at an above-mentioned rate, from the 
polypropylene resin composition obtained, the polypropylene stretch-blow-molding container 
which is excellent in transparency and rigidity can be prepared. 
[0083]As for the melt flow rate (MFR;ASTM D 1 238, 230 **, 2. 1 6 kg of load) of the 
polypropylene resin composition used by this invention, it is preferred that it is within the limits 
of 0.5-50g/10 minutes, and it is desirable that it is within the limits of 20-40g/10 minutes more 
preferably. In the polypropylene resin composition used by this invention. Additive agents, 
such as heat-resistant stabilizer, weathering stabilizer, a spray for preventing static electricity, 
a slipping agent, anti blocking agents, an antifogger, lubricant, a color, paints, natural oil, 
synthetic oil, a wax, and a bulking agent, can be blended within limits which do not spoil the 
purpose of this invention if needed. 

[0084]Other additive agents [ above mentioned polypropylene (A), nucleating agent (B), and if 
needed ] A Henschel mixer, After mixing using a V type blender, a tumbler blender, a ribbon 
blender, etc., by carrying out melt kneading using a single screw extruder, a multi-screw 
extruder, a kneader, a Banbury mixer, etc., The quality polypropylene resin composition in 
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which dispersion mixing of each above-mentioned ingredient and the additive agent was 
carried out uniformly is obtained. 

[0085]The polypropylene container concerning polypropylene container this invention is a blow 
molding container produced by carrying out stretch blow molding of the above-mentioned 
polypropylene resin composition. In the manufacturing method of the polypropylene container 
concerning this invention, a container is manufactured by stretch blow molding from the above- 
mentioned polypropylene resin composition. 

[0086]By carrying out injection molding of this resin composition into a metallic mold, a 
polypropylene resin composition is fused, and preforming is formed, it ranks second, and the 
present state or after heating, specifically, this preforming is compulsorily extended for this 
preforming to a lengthwise direction. 

Then, by introducing heat gas into a transverse direction into preforming, this preforming is 
extended in a transverse direction and the polypropylene container concerning this invention is 
fabricated. 

[0087]Although the draw magnification of preforming is based also on final container shape, 
the machinery which performs shaping, and the resin composition to be used, it is desirable to 
a lengthwise direction to carry out extension shaping 1.5 to 4.0 times in 1.5 to 4.0 times and a 
transverse direction. 
[0088] 

[Effect of the lnvention]According to this invention, the polypropylene container which is 
excellent in the balance of transparency and rigidity is obtained. Therefore, the polypropylene 
container concerning this invention is preferred as containers, such as cosmetics and drinking 
water. The polypropylene container concerning this invention is excellent in dampproofing and 
low-temperature impact resistance, and, moreover, excellent in heat resistance. Therefore, the 
polypropylene container concerning this invention can be filled up with hot contents. 
[0089] 

[Exam pie] Hereafter, although an example explains this invention, this invention is not limited at 
all by these examples. The quality assessment in an example and a comparative example was 
performed in accordance with the following method. 

(1) The specimen for stiffness tests was cut down from the container obtained by carrying out 
rigid injection blow molding, the rate of flexural rigidity was measured according to ASTM 
D790, and rigidity was evaluated with this rigidity. 

(2) Hayes (transparency) 

Hayes was measured according to the method of ASTM D 1003. 

(3) The heat resistance test was done according to heat-resistant ASTM D648, the 
dimensional change was measured, and heat resistance was evaluated with this dimensional 
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change. 
[0090] 

[Work example 1] [Com position of a metallocene compound] 

The Futakuchi flask of 300 ml of composition capacity of composition of dimethylmethylene 
(3-tert-butyl-5-methylcyclopentadienyl) ( 3 , 6-d i-tert-bu ty I fluorenyl) zirconium dichloride> (1)4,4'- 



The nitrogen purge of a dropping funnel and the three necked flask of the 500-ml capacity 
provided with the magnetic stirring bar is fully carried out, 25.6 g (152mmol) of 
diphenylmethane and 43.8 g (199mmol) of 2,6-di-tert-butyl-4-methylphenol were put into this, 
and CH 3 NO 2 80ml was added and it dissolved. It cooled by the ice bath, agitating. After the 

solution of (1) was dropped over 35 minutes, reaction mixture was agitated at 12 ** for 1 hour. 
Reaction mixture was poured out into 500 ml of ice water, and the resultant was extracted by 
800 ml of hexane. 600 ml of sodium hydroxide solution washed the organic layer including the 
resultant 5%, and it dried by MgS0 4 continuously. After a ** exception's carrying out MgS0 4 , 

the oil produced by evaporating a solvent was cooled at -78 **, the solid was deposited, they 
were collected by filtration, and it washed by 300 ml of ethanol. It dried under decompression 
and 4,4'-di-t-butyldiphenylmethane was obtained. The yield was 18.9g. 

(2) In the flask of the 200-ml capacity provided with the synthetic magnetism stirring bar of 2,2'- 
diiodo-4,4'-di-t-butyldiphenylmethane. 4,4'-di-t-butyldiphenylmethane 1.95 (6.96mmol), HI0 4 

0.78g (3.48mmol), \ 2 1.55g (6.12mmol), and concH 2 SO 4 0.48ml were put in. Adding and 

agitating 17.5 ml of acetic acid, and 3.75 ml of water to this, it heated at 90 ** and was made to 
react for 5 hours. Reaction mixture was poured out into 50 ml of ice water, and the resultant 
was extracted by 2 ^2^5^ ®' m ' °^ sa ^ ura ^' on NaHS0 4 solution washed the organic layer 
including the resultant, Na 2 C0 3 was added continuously, and the ** exception carried out 
after-churning Na 2 C0 3 - Furthermore, with 800 ml of water, after washing, Mg 2 S0 4 was added 

and the organic layer was dried. The solvent was distilled off and yellow oil was obtained, after 
a ** exception's carrying out Mg 2 S0 4 . Column chromatography refined this yellow oil and 2,2'- 

diiodo-4,4'-di-t-butyldiphenylmethane was obtained. The yield was 3.21 g. 

(3) In the two-lot flask of 50 ml of composition capacity of a 3,6-di-t-butylfluorene. 3.21 g 
(6.03mmol) of 2,2'-diiodo-4,4'-di-t-butyldiphenylmethane and 2.89 g (47.0mmol) of copper 
powder are put in, and it was made to react for 5 hours, heating and agitating at 230 **. 
Acetone extracted the resultant, the solvent was distilled off and reddish brown oil was 
obtained. The oil of thin yellow was obtained from this reddish brown oil with column 
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chromatography. Only objects were collected having applied again the fraction containing an 
unreacted raw material to the column. It recrystallized with methanol and the 3,6-di-t- 
butylfluorene of the white solid was obtained. The yield was 1.08g. 

(4) Under the synthetic nitrogen atmosphere of a 1-tert-butyl-3-methylcyclopentadiene, tert- 
butylmagnesium chloride / diethylether solution with a concentration of 2.0 mol/l. (450 ml) The 
drying diethylether (150 ml) solution of 3-methylcyclopentenone (43.7 g, 0.45mmol) was 
dropped maintaining 0 ** at the solution which added drying diethylether (350 ml) to 0.90 mol 
under ice-cooling, and it agitated at the room temperature further for 15 hours. The water (350 
ml) solution of ammonium chloride (80.0 g, 1 .50 mol) was dropped at the reaction solution, 
maintaining 0 ** under ice-cooling. After adding and agitating water (2500 ml) in this solution, 
the organic layer including a resultant was separated and it washed with water. After adding a 
hydrochloric acid aqueous solution (82 ml) 10%, maintaining 0 ** at this organic layer under 
ice-cooling, it agitated at the room temperature for 6 hours. After it separated the organic layer 
of this reaction mixture and water, saturated sodium bicarbonate solution, water, and a 
saturation salt solution washed, it dried with anhydrous magnesium sulfate (drier). The drier 
was filtered, the solvent was distilled out of filtrate, and the fluid was obtained. The fluid (1-tert- 
butyl-3-methylcyclopentadiene) with a light yellow of 14.6 g was obtained by carrying out 
distillation under reduced pressure (45-47 ** / 10mmHg) of this fluid. The analytical value is 
shown below. 

[0091] 1 H-NMR (the inside of 270 MHz and CDCI 3 , TMS standard) 

delta6.31 +6. 13+5.94+5.87 (second+s+t+d, 2H), 3.04+2.95 (second+s, 2H), 2.17+2.09 
(second+s, 3H), 1.27 (d, 9H) 

(5) It is a 1-tert-butyl-3-methylcyclopentadiene (13.0 g) under the synthetic nitrogen 
atmosphere of 3-tert-butyl-5,6,6-trimethyl fulvene. After drying acetone (55.2 g, 950.4mmol) 
was dropped at the drying methanol (130 ml) solution of 95.6mmol and pyrrolidine (68.0 g, 
956. 1 mmol) was further dropped at it, maintaining 0 ** under ice-cooling, it agitated for four 
days at the room temperature. After diluting reaction mixture with diethylether (400 ml), 400 ml 
of water was added. After it separated the organic layer including a resultant and the 
hydrochloric acid aqueous solution (150mlx4) of 0.5N, water (200mlx3), and a saturation salt 
solution (150 ml) washed, it dried with anhydrous magnesium sulfate (drier). The drier was 
filtered, the solvent was distilled out of filtrate, and the fluid was obtained. A 1 0.5-g yellow fluid 
(3-tert-butyl-5,6,6-trimethyl fulvene) was obtained by carrying out distillation under reduced 
pressure (70-80 ** / 0. 1 mmHg) of this fluid. The analytical value is shown below. 
[0092] 1 H-NMR (the inside of 270 MHz and CDCIg, TMS standard) 

delta 6.23 (s, 1H), 6.05 (d, 1H), 2.23 (s, 3H), 2.17 (d, 6H), 1.17 (s, 9H) 

(6) The synthetic 3,6-di-tert-butylfluorene of 2-(3-tert-butyl-5-methylcyclopentadienyl)-2-(3,6-di- 
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tert-butyl fluorenyl) propane (0.9 g) The hexane solution (2.1 ml, 3.4mmol) of n-butyl lithium 
was dropped at the THF (30 ml) solution of 3.4mmol under a nitrogen atmosphere under ice- 
cooling, and it agitated at the room temperature further for 6 hours. Under ice-cooling, the THF 
(15 ml) solution of 3-tert-butyl-5,6,6-trimethyl fulvene (0.6 g, 3.5mmol) was dropped at this red 
solution under a nitrogen atmosphere, and after agitating at a room temperature for 12 hours, 
30 ml of water was added. After drying an organic layer including the resultant extracted and 
separated by diethylether with magnesium sulfate, it filtered, it removed from filtrate under 
decompression of a solvent, and the solid was obtained. This solid was ******ed from heat 
methanol and the solid (2-(3-tert-butyl-5-methylcyclopentadienyl)-2-(3,6-di-tert-butyl fluorenyl) 
propane) with a light yellow of 1.2 g was obtained. The analytical value is shown below. 
[0093] 1 H-NMR (the inside of 270 MHz and CDCI 3 , TMS standard) 

delta 7.72 (d, 2H), 7.18-7.05 (m, 4H), 6.18-5.99 () [ second+s and ] 1H, 4.32-4.18 (second+s, 
1H), 3.00-2.90 (second+s, 2H), 2.13-1.98 (t+s, 3H), 1.38 (s, 18H), 1.19 (s, 9H), 1.10 (d, 6H) 
(7) Under synthetic ice-cooling of dimethylmethylene (3-tert-butyl-5-methylcyclopentadienyl) 
(3,6-di-tert-butyl fluorenyl) zirconium dichloride, 2-(3-tert-butyl-5-methylcyclopentadienyl)-2- 
(3,6-di-tert-butyl fluorenyl) propane (1.3 g) The hexane solution (3.6 ml, 5.8mmol) of n-butyl 
lithium was dropped at the diethylether (40 ml) solution of 2.8mmol under a nitrogen 
atmosphere, and it agitated at the room temperature further for 16 hours. It removed from the 
reaction mixture under decompression of a solvent, and the solid of the red lamp color was 
obtained. At -78 **, add 150 ml of dichloromethane, carry out the churning dissolution, and it 
ranks second to this solid, In addition to the dichloromethane (10 ml) suspension of zirconium 
tetra chloride (THF) 2 complex (1.0 g, 2.7mmol) cooled at -78 **, this solution was agitated at - 
78 ** for 6 hours, and was agitated at the room temperature one whole day and night. It 
removed from this reaction solution under decompression of a solvent, and the orange solid 
was obtained. With toluene this solid After [ extraction, after carrying out cerite filtration and 
removing a solvent from filtrate under decompression ], It recrystallized [ diethylether ] and the 
solid (dimethylmethylene (3-tert-butyl-5-methylcyclopentadienyl) (3,6-di-tert-butyl fluorenyl) 
zirconium dichloride) of 0.18 g of orange was obtained. The analytical value is shown below. 
[0094] 1 H-NMR (the inside of 270 MHz and CDCIg, TMS standard) 

delta 7.98 (dd, 2H), and 7.90 (d, 1H) and 7.69 (d.) 1H, 7.32-7.25 (m, 2H), 6.01 (d, 1H), 5.66 (d, 
1H), 2.54 (s, 3H), 2.36 (s, 3H), 2.28 (s, 1H), 1.43 (d, 18H), 1.08 (s, 9H) 
In accordance with a method the composition of dimethylsilylene bis(2-methyl-4- 
phenylindenyl)zirconium dichloride> Organometallics, and given in 13,954 (1994), 
Dimethylsilylene bis(2-methyl-4-phenylindenyl)zirconium dichloride was compounded. 
[Preparation of silica support methyl aluminoxane] to the reactor of the 500-ml capacity which 
fully carried out the nitrogen purge. 60 ml (made in Albemarle, 10-% of the weight toluene 
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solution) of methyl aluminoxane was dropped under a nitrogen atmosphere, teaching and 
agitating 20 g (what was dried at 150 ** under the Asahi Glass Co., Ltd. make, trade name H- 
121, and nitrogen for 4 hours) of silica, and 200 ml of toluene. Subsequently, after making this 
mixture react at 1 10 ** for 4 hours, the system of reaction was cooled radiationally, the solid 
ingredient was settled, and the supernatant fluid solution was removed by the decantation. 
Then, hexane washed the solid ingredient 3 times 3 times with toluene, and silica support 
methyl aluminoxane was obtained. 

[Manufacture of a propylene ethylene random copolymer (A)] Silica support methyl 
aluminoxane was put 20 mmol by aluminum conversion in the 2 mouth flask of the 1000-ml 
capacity which fully carried out the nitrogen purge, and 500 ml of heptane was made 
suspended. Subsequently, after adding 54 mg (0.088mmol) of dimethylmethylene (3-tert-butyl- 
5-methylcyclopentadienyl) (3,6-di-tert-butyl fluorenyl) zirconium dichloride to the suspension as 
a toluene solution, it ranks second, Triisobutylaluminum (80mmol) was added, and it stirred for 
30 minutes, and was considered as catalyst suspension. 

[0095]The above-mentioned catalyst suspension was added to autoclave with a content 
volume of 200 I. which fully carried out the nitrogen purge, 50 kg of liquefied propylene, a 150N 
I. ethylene, and 30N I. hydrogen were taught to it, and the polymerization was performed at 60 
** under the pressure of 3.0 - 3.5MPa for 60 minutes. After the end of a polymerization, 
methanol was added, the polymerization was stopped, unreacted propylene was purged, and 
the propylene ethylene random copolymer (A) was obtained. This was dried at 80 ** under the 
vacuum for 6 hours. The yield of the propylene ethylene random copolymer (A) after 
desiccation was 23 kg. 

[0096]The propylene ethylene random copolymer (A) produced by performing it above is 149 
** in melting point (Tm). 

MFRs (ASTM D 1238, 230 **, 2.16 kg loads) are 30g/10 minutes, Weight average molecular 
weight (Mw) was 147,000, the number average molecular weight (Mn) was 71,000, Mw/Mn 
was 2.1, the ethylene content was 1.3-mol %, and the amount of n-Deccan soluble 
components was 0.3 % of the weight. 

The tacticity of this copolymer (A) is 95.0% in mmmm fraction. 

The percentage of 2 and 1 -insertion was 0.02%, and the percentage of 1 and 3-insertion was 
0.09%. 

[0097]Except making the charge of hydrogen into 15N I. in the polymerization of the above- 
mentioned propylene ethylene random copolymer (A), completely making it the same - the 
melting point (Tm) -- 149 ** and MFR (ASTM D 1238 - 230 **) In Mw/Mn, 2.1 and an ethylene 
content for 12g/10 minutes 1.3-mol %, [ 2.16 kg loads ] In the mmmm fraction, the amount of 
n-Deccan soluble components manufactured the propylene ethylene random copolymer (B) 
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whose percentage of 95.0%2 and 1 -insertion the rate of 0.02% and 1 and 3-insertion is 0.3 % 
of the weight, and is 0.09%. 

[0098]And this propylene ethylene random copolymer (A) and propylene ethylene random 
copolymer (B) were mixed, and Mw/Mn obtained the propylene ethylene random copolymer 
constituent (C) of 2.9. Propylene ethylene random copolymer constituent (C) 100 weight 
section produced by performing it above, It supplied into the Henschel mixer, and 
hydroxyaluminum screw [2,2-methylene-bis(4,6-di-t-buthylphenyl)phosphate] 0.1 weight 
section was further added as a nucleating agent, and stirring mixing was carried out. 
[0099]Subsequently, melt kneading of the obtained mixture was carried out with the resin 
temperature of 200 ** using the twin screw extruder (40mmphi), the kneaded material was 
extruded, and the pellet of the polypropylene resin composition was obtained. MFRs (ASTM D 
1238, 230 **, 2.16 kg loads) of the obtained constituent were 30g/10 minutes. 
[Manufacture of a stretch-blow-molding container] The container with a capacity of 500 ml was 
fabricated with the injection stretch blow molding making machine [Frontier company make 
and efb2000] using the above-mentioned polypropylene resin composition. 
[0100]Specifically the polypropylene resin composition was first fused in resin temperature of 
200 ** with the injection molding machine, injection molding was carried out to the first metallic 
mold by which temperature control was carried out to 15 ** in the water cycle circuit, and 
preforming was fabricated. Subsequently, the second metallic mold performed pre-blowing 
after heating this preforming at 133 ** (annealing), and it extended 2.4 times to the lengthwise 
direction with the extension stick promptly after that. 

[0101]Subsequently, the application-of-pressure air of 5 kgf/cm 2 was blown into this 
preforming, and preforming was extended to the shape of the bottle container of 500-ml 
capacity. And at the process, after neglecting extended preforming for 10 seconds, 5 ** cooling 
air was poured in into the container, the container was cooled, the mold was opened, and the 
bottle container was taken out. The bottle container fabricated by the above method could be 
fabricated by not finding any problem at the time of shaping, and was extremely excellent in 
transparency. 

[0102]About the obtained bottle container, rigidity, Hayes, and a heat-resistant evaluation test 
were done in accordance with the described method. The result is shown in Table 1. 
[0103] 

[Comparative example 1] Propylene ethylene random copolymer [ of marketing manufactured 
using the magnesium chloride support titanium catalyst (Ziegler-Natta catalyst) used by this 
comparative example 1 ] (D) [-- grand polymer - make ~ the physical properties of trade name 
J207RT] are as follows. 

[0104]The propylene ethylene random copolymer (D) is 154 ** in melting point (Tm). 

MFRs (230 **) were 30g/10 minutes, Mw/Mn was 4.5, and n-Deccan meltable daily dose was 
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2.0 % of the weight. 

Neither 2 and 1 -insertion nor 1 and 3-insertion was detected. The polypropylene resin 
composition was manufactured like Example 1 using this propylene ethylene random 
copolymer (D). 

[Manufacture of a stretch-blow-molding container] In Example 1, it carried out like Example 1 
except having used the polypropylene resin composition prepared by this comparative 
example 1 instead of the polypropylene resin composition obtained in Example 1. A result is 
shown in Table 1. 
[0105] 

[Comparative example 2] As metallocene, the propylene ethylene random copolymer (E) was 
obtained like manufacture of the propylene ethylene random copolymer (A) of Example 1 
except having used 70 mg of dimethylsilylene bis(2-methyl-4- phenylindenyl)zirconium 
dichloride. 

[0106]The yield of the obtained propylene ethylene random copolymer (E) was 16.3 kg. This 
propylene ethylene random copolymer (E) is 140 ** in melting point (Tm). 
MFRs (230 **) were 30g/10 minutes, Mw/Mn was 2.4, n-Deccan meltable daily dose was 0.8 % 
of the weight, and the ethylene content was 1.3-mol %. 

The tacticity of a propylene ethylene random copolymer (E) is 94.8% in mmmm fraction. 
The percentage of 2 and 1 -insertion was 0.91%, and the percentage of 1 and 3-insertion was 
0.11%. 

[0107]Subsequently, the polypropylene resin composition was manufactured like Example 1 
using this propylene ethylene random copolymer (E). 

[Manufacture of a stretch-blow-molding container] Although it was going to manufacture the 
bottle container like Example 1 except having used the polypropylene resin composition 
prepared by this comparative example 2 in Example 1 instead of the polypropylene resin 
composition obtained in Example 1, Extension of the bottle became uneven and a good 
product was not obtained. 
[0108] 
[Table 1] 
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[Translation done.] 
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